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1. MoAacHuTenbHana 3anucka
PabGouass mporpamma mo mpeamery «AunreOpa» paspaboraHa i oOydeHUs ydamuxcs /-9
KJIACCOB B COOTBETCTBHUHU C:

e OefiepanbHBIM  TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM OCHOBHOTO OOIIEro
oOpa3oBaHMs, YTBEPXKJAEHHBIM MpUKa3oM MuHHCTEpCTBAa 00pa3oBaHuss W Hayku Poccuiickoit
Oenepanun ot 17 gexadps 2010  Ne 1897 (B pen. [IpukazoB Muno6puaayku Poccun ot 29.12.2014 N
1644, ot 31.12.2015 N 1577)

Ha ocHosge:

e TpeGoBaHuil Kk pe3yabTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTeIbHOW MPOrpamMMbl OCHOBHOI'O

obmero oopazoBanust MAOY «I'mmHa3zust Nely r. ChIKTBIBKapa; C y4eTOM MPOTrpaMM, BKIFOUEHHBIXB

ee CTPYKTYpY.
C yuerom:

o [I[puMepHOii OCHOBHOI 00pa3oBaTeIbHONH NPOTPaMMbI OCHOBHOTO OOIIEr0 OOpa30OBaHMS,
ooOpeHHON pemieHneM  (GeaepatbHOro  y4eO0HO-METOJAMYECKOTO OOBEAMHEHUS 110 OO0IIeMy
obpazoBanuio (mporokosn ot 8 anpesst 2015 r. Ne 1/15);

e ABTOpcKoii mporpammbl K uHuE Y MK (Anrebpa. CoopHHUK pabounx mnporpamm 7-9 Kiracchl:
nocobue g yuutenei odmeodpazoBaTenbHbIX opranu3anuii / / [coctaButens T. A. Bypmucrposal.
2-e w31., nom. — M.: IIpocsemenue, 2014).

[Ipemiaraemast pabouast mporpamma peanusyercsi B yueOHukax Mepsisik A.I'. Anredpa s 7,8,9
kinaccoB. JlanHas smHHS  y4eOHHUKOB  cooTBeTcTBYeT DenepalibHOMY TOCYIapCTBEHHOMY
o0pa3oBaTebHOMY CTaHIAPTy OCHOBHOTO 0011ero oopasosanus, oqoopera PAO u PAH, umeer rpud
«PexomeHn10BaHO» BKIIIOUeHA B DesiepalibHbIN MepeueHb.

B coorBercTBUM ¢ TpeGoBaHussMu ®PI'OC OO0 ueasaimu u3ydyeHuss yaeOHOro mpeamera

«Anrebpa» Ha YpOBHE OCHOBHOT'O 00IIIETO 00pa30BaHUs SBIISIFOTCS:

o (Osnadenue cucTeMOr MaTeMaTUYECKUX 3HAHHUHI U yMeHHﬁ, HCO6XOI[I/IMLIX AJI IIPUMCHCHUS B
HpaKTH‘IGCKOﬁ ACATCIIBHOCTH, U3YYCHHA CMCKHBIX JUCHUILIINH, ITPOAOJIZKCHHA O6pa3OBaHI/I${;

. (Dopmupoeanue HpCI[CTaBJ'IeHI/Iﬁ 00 nacax U1 METoJJaX MaTEMATUKHN KaK YHHBCPCAJIbHOTI'OA3bIKA
HAayYKH U TCXHHUKHU, CPEACTBA MOIACITIUPOBAHUA SIBIICHUM U IMponIcCCoOB;

e Bocnumanue XynbTypel JIMYHOCTH, OTHOIIEHHUS K MaTeMaTHKE Kak K dYacTd
OO0IIIeYeTIOBEYECKON  KYJIBTYphl, TMOHUMAaHHWE 3HAYMMOCTH MATEMAaTUKU Uil HAy4HO-
TEXHUYECKOTO Mporpecca;

e HHTEIUIEKTyallbHOE pa3zeumue, GOPMUPOBAHUE KAYECTB JIMYHOCTH, HEOOXOJIMMBIX UYEIIOBEKY
JUIS TIOJIHOLIEHHOM J>KM3HH B COBPEMEHHOM OOIlECTBE: SICHOCTh M TOYHOCTH MBICIH,
KPUTUYHOCTh MBIIUIEHNS, HHTYULIHS, JIOTHYECKOE MBIIUIEHUE, JIEMEHTHI aJITOPUTMUYECKON
KYJIBTYpPBI, IPOCTPAHCTBEHHBIX MPEACTABICHUH, CIIOCOOHOCTD K MIPEOI0JICHUIO TPYAHOCTEH.

B coomseemcmeuu ¢ mpebosanusmu @IOC OO yenamu uzyuenus Kypca Oisi 00VUAIOWUXCS C
02PAHUYEHHBIMU 803MONCHOCMAMU 300P0BbSL ABNIACHICL:

- BJIaACHUC OCHOBHBIMH JOCTYIHBIMU MCETOJaMH HAYYHOI'O ITO3HAHUA, UCIIOJIB3yCMbIMU B
anre6pe: Ha6HIO,Z[CHI/Ie, OINMUCAHUC, U3MCPCHHUC, SKCIICPUMCHT, YMCHHC 06pa6aTLIBaTL PE3YIbTAThI
I/I3MCpCHHﬁ, OOBSICHATH IMOJIYYCHHBIC PC3YJIbTATHI U ACJIaTh BHIBOIBI;

- BJAJCHHUE JOCTYIHBIMM METOJAMH CaMOCTOSATEIBHOIO IUIAHWPOBAHUS M PELICHUs 3aJaHuM,
ONMCAHMUS M aHalu3a IOJYYCHHOH H3MEPHUTENbHOM HH(POpPMALMHU, OINpPENeeHUs] JOCTOBEPHOCTH
MIOJIyYEHHOTI'O PE3yJIbTaTa.

B nporpammy BKJIIOUEHO OCHOBHOE COJZIepKaHKe Kypca, peacrapiienHoe B [Ipumepnoit OOI1
000.



CtpykTypHpoBaHue yueOHOT0 MaTepraia 1 MociIe10BaTeIbHOCTh €ro H3y4eHUs OnpeesieTcs
MIPUMEPHOU MPOrPaMMBI IO Kypcy anreOps (7 — 9 Kmacchl), CO31aHHON Ha OCHOBE €TUHOM KOHIICTIIHH
MpenoaBaHusl MaTeMaTUKU B CpeAHEH 1mkoie, pazpadoranHoir A.I.Mepzmsakom, B.b.ITononckumM,
M.C Axupom, J.A. HoMupoBCcKuM, BKIIOUEHHBIX B cCUCTEMY «AnroputMm ycnexa» (M.: Benrana-
I'pad, 2014) u obecneuena YMK s 7-9-ro kimaccoB «Anredpa — 7», «Anredpa — 8»u «Anrebpa —
9»/ A.I' . Mepansk, B.b.ITonouckwuii, M.C.SAkup/M.: Benrana-I'pad, 2014

[Ipn opranuzanuu paszButus YVYJ| yyammxcs peanusyloTcs MOAXOJbl, HU3JI0KEHHBIE B
[Iporpamme pazsutus Y'Y [ OOIT OOO.

PazButne YVY]I obecrneunBaeTcsi IOCPEACTBOM peallu3alliid TUIOBBIX 3aaad pa3Butus Y Y/,
KOTOpBIC MPEACTABICHBI B TEMATUYECKOM TIJIaHE B Pa3fielie «OCHOBHBIC BHJIbI YICOHOH AeITeTbHOCTH
yUaLUXCS».

B uensx opraHmzanuu TpOEKTHOM JACSATENHHOCTH Yy4YalIUXCs B paMKax pas3esioB Kypca
BBIJICTICHBI TPUMEPHBIE TEMbI YUEOHBIX MPOEKTOB.

B Kypce anre6pLI MOZKHO BBIACIIUTH CJICAYIOIIUC OCHOBHBIC COACPKATCIIbHBIC JINHUU!

«AJITEBPAMYECKUE BBIPAYKEHM SI», «PALIMOHAJIBHBIE UMCJIA», « IEMCTBUTEJIBHBIE UMCJIA,
«U3MEPEHN, ITPUBJIMXKEHU A, OUEHKW», «YPABHEHIA», <HEPABEHCTBA», «KOCHOBHBLIE ITIOHATU Ay,
«HUHUCJIOBBIE ®YHKINN», «HUCJIOBBIE ITOCIIEAOBATEJIbHOCTH», «OITMCATEJIbHAA CTATUCTUKAY,
«CJIIYYAMHBIE COBBITUS U BEPOATHOCTb», «<KOMBUHATOPHKA».

[TporpamMmma pa3paboTaHa ¢ y4eTOM aKTYaJIbHBIX 3a/la4 BOCIUTAHUS, OOYYCHUS U PA3BUTHS
oOyuaromuxcs, onpenensgeMslx nporpammamu OOIT OOO; Bo3pacTHBIMU OCOOCHHOCTSIMU YUYaIIUXCSI
U OpUEHTHpOBaHA Ha JOCTH)KEHHME Hapsly C IMPEeIMETHBIMH, JIMYHOCTHBIX U METalpeIMETHBIX
pE3yJIbTaTOB.

IIpn peammszamum PIIYII Takoit acnekt copep:kaHus Monyis «lIKOIBHBIA ypoK» Kak
noOyaeHne o0ydJaromuxcs coOI0AaTh Ha YpPOKe OOIICTIPHHSAThIE HOPMBI IOBEJEHHs, MpaBHiia
OOIEHMs] OCYIIECTBISIETCS IOCPEICTBOM CIIEIOBAaHUS IpaBUJIaM, BBITEKAIOIIMM M3 ILIEHHOCTEH
I'MMHa31H, BBIPA0OTKA M NMPHUHITHE KOTOPBHIX OMHUCAaHBI B paboyeil mporpamMme BOCIUTaHUSA (MOAYJIb
«IxonpHbI ypok»). JlaHHBIE LEHHOCTH BbIpaOaTHIBAIOTCS IEJAarOrM4eCKUM, YYEHUYECKHUM H
pOOUTENbCKUMH coobmiecTBaMu. OHU  €XerogHo obcyxnatoTcs U oOHoBisAtoTcs. Ha  ypoke
oOecrnieunBaeTcs JI0rOoBOp O MpaBuiax padOThl IPYMIbI, BHIIOJHEHHE IOMAIIHUX 3aJaHUi U Ap.,
o0ecreynBaeTcsl aHaJIU3 YYalUMHCS UX BBIMOJIHEHUS U BaXKHOCTb UX BBIMOJIHEHUS.

B pamkax peanuzanuu moayns «llIkosnbHBINH ypok» NpuBiedeHNe BHUMAHHS 00y4aromuxcs
K LIEGHHOCTHOMY aCIHeKTYy M3y4aeMbIX Ha yPOKax SIBICHUH, OpraHu3anus ux paboThl ¢ MojryyaeMoi Ha
YpOKE COIMaNbHO 3HAUMMON MH(pOpManuell — WHUIUUPOBAHUE €€ OOCYKIEHHUS, BBICKAa3bIBAHUS
00y4aroIMMHUCsT CBOETO MHEHHMsS IO €€ MOBOY, BBIPAOOTKM CBOETr0 OTHOIIEHHUS OpraHu3yeTcs
YUUTEJIEM Ha ypOKe IMYTEM BBIJENIEHUS acreKkTa, (OPMUPOBAaHUS OTHOIIEHUS OOy4YaroUIMXcs K HEMY
Yyepe3 OpraHru3alnio 00CYKICHHsSI IIEHHOCTH U3y4aeMbIX SBJICHHA, OpraHU3alnio paboThl ¢ COIMATBHO
3HauYuMoOM nHpopMmaiueil. B pamkax uzydenus e, NpecTaBIeHHbIX B TEMaTHYECKOM IJIAaHUPOBAHUN
Ha ypoKe 00CY>KAat0TCsl BOIIPOCHI, 3HAUYUMBIE U1 (POPMHUPOBAHHUS MTO3UINI, OTHOLICHUS YHALTUXCS K
HUM. KirroueBble BOIPOCHI, pOXKIAIOIIME OTHONIEHHWE, — «3adeM?», «Jlig gero ...7», «Moxer
m...7», «Kak u3ydenue ... onpenenuiio nporpecc odmecrta?». Torom Takoit paboTsl CTaHOBATCS
oTBeTHI feTeil 1t ceds: «Kak 51 k aTomy oTHOIIYCh?» «Kak 3TO MpOMCXOAUT U KaK 3TO KacaeTcs MeHs
Y MOUX OJIMZKHX?».

Hcnonb30BaHnEe BOCHUTATENIBHBIX BO3MOXKHOCTEH COJepKaHUs y4eOHOro IpeaMmera B
pamkax peanuzanuu Moxayis «lLIKombHBIN ypoK» MPOUCXOTUT Yepe3 JEMOHCTPALMI0 00yJaroImuMes
IPUMEPOB  OTBETCTBEHHOTO, TPAXJTAHCKOTO TOBEACHUS, TPOSIBICHUS  YEIOBEKOJIIOOMS |
I00pOCEPIEYHOCTH, Yepe3 MoA00P COOTBETCTBYIOLIMX TEKCTOB JI YTEHUs, 3a4ad JAJs peLIeHus,
NpoOJEMHBIX CHTyauui Juis oOCyxkaeHus B kiacce. JlanHoe TpeOoBaHME BBIPAXKAECTCS B UTEHUH
TEKCTOB. TEKCTBI UMEIOT OJOOPKY BOIPOCOB, II0 KOTOPBIM MOXKET OBITh OPraHU30BAaHO OOCYKICHHE

C y4YalluMHCS
4



WIM UX CaMOCTOSATENIbHbIE OTBeThl. Kpurepusimu oTOOpa SBISIOTCS LEHHOCTH, KOTOpPbIE B HHUX
npeacTaBiIeHbl. TEKCTH U BOMPOCHI U 00CYXIEHUS MPEICTaBICHBI B TA0JIUIAX MOCIE U3y4aeMbIX
pa3enos.

[IpumeHeHre Ha ypOKe HHTEPAKTUBHBIX (OpM pabOTHI B paMKax peaau3aldd MOMYIS
«IxonpHBIM  ypoOK» peanu3yercs MOCPEACTBOM HWHTEIUIEKTYalbHBIX UIP, CTUMYJIHUPYIOIIUX
MO3HABATEIBHYI0 MOTHUBAIIMIO OOYUYAIOMIMXCS; AUJAKTHUYECKOTO TeaTpa, I/ie MOJyYeHHBIE Ha ypOKe
3HaHUSA OOBITPHIBAIOTCA B TEaTPalbHBIX MOCTAHOBKAX; JUCKYCCHUM, KOTOpbIE JalOT O0ydaromuMCs
BO3MOKHOCTh IPHOOPECTH OMBIT BEACHHS KOHCTPYKTHBHOIO JMAJIOTa; TPYHIIOBOM pPabOThHI MU
paboThl B mapax, KOTOpble yyaT 00y4yarouuxcs KOMaHIHOW paboTe U B3aUMOACHCTBUIO C APYTUMU
oOyyaromumucs. [IlpumeHenne Ha ypokax MHTEPAKTHBHBIX (OpM paboTHI SBISETCS BEAYIIMM BUIOM
opranuzanuu y4eOHOU nesTenbHOCTH oOywaroniuxcs. Ha ypokax B coorBerctBuu ¢ IIporpammoit
dbopmupoBanus/pazsutust Y Y /| wucnone3yrorcs crueayomue (HopMbl COBMECTHOW IEATEITHHOCTH
yUYaluxcs: MO3TOBOM INTYpM; AMCKYCCHS, YYEOHBIH CIOp-AUaior, KOH(EpeHIHs, COBMECTHOE
pemieHne y4eOHOro Kelca, COBMECTHBIN MOHUCK, «CHEXHBIH KOM», IpUeM «3ur3ary» (Tpymnmsl 1o 4-5
4ell U3y4aroT OJIHY YacTh, SKCIIEPTHI IO YaCTH, TOTOM 00y4aloT APYTUX B CBOCH IpyMIe) U Jp.

B nensix momaep:kku pOpMHUPOBAaHUS KYJIbTYPHI JUCKYCCHH MPAKTHKYETCS TPOBEICHIE YPOKOB
B Bujie poseBbiX Urp («Cembsy», «Mara3uny, «Ceimukn», «KBect», «Ctparerusy, «MupoBoe kade»
u 1p.). BriroueHue B ypok UTPOBBIX MPOLEAYP MMOMOTAeT MOAJIepKAaTh MOTHBALIUIO O0YJaIOUINXCS K
MOJIYYEHHUIO 3HAHUH, HATAXKMBAHUIO MO3UTUBHBIX MEXJIMYHOCTHBIX OTHOIIEHHUH B KJIacce, TOMOTal0T
YCTaHOBJICHHUIO JOOPOKEIATeIbHON aTMOC(EPHI BO BpEMS ypOKa.

Jlnst TpynmoBOi pabOThl MCHOJB3YIOTCSA: OTKPBITHIE 3aaHUs, KOTOPhIE HE MMEIOT MPOCTOTrO
OTBETa, 3aJCHCTBYIOT CIOXHBIE (OPMBI MBIIIICHUS; 33aJaHHs, KOTOpbIE TPEOYIOT BBIOJHEHUS
0osb1I0Or0 00BeMa pabOThI; 3a/laHus, KOTOpbIE TPEOYIOT Pa3HOOOpa3HbIX 3HAHWNA W yMEHUH, BCEl
COBOKYITHOCTBIO KOTOPBIX HE BJIAJICET HU OJIMH U3 JIeTeH WHANBUIYAIBHO, HO BIaJICET IPYIIIA B IIETIOM;
3aJJaHUsd Ha pa3BUTHE TBOPYECKOIO MBINIUIEHUS, IZe TpeOyeTcss IeHepHpoBaTh MAaKCHMalbHOE
KOJIMYECTBO OPUTHHAIBHBIX HJIEH; 3aJaHus, TpeOyrolmue MPHHATUS PEIIeHHH, HETOCPEICTBEHHO
Kacaromuxcs Oyayuiei 1esTeIbHOCTH JaHHOM IPyTIIbI.

B pamkax peamusanun Moxnyis «llIkonpHBIM ypok» M IporpaMmbl «HacraBHUYECTBO»
opraHusyercss 1medcTBO MOTHMBHUPOBAaHHBIX UM  3pYIUPOBAHHBIX  OOy4yarolMXcs HaA  UX
caboycreBaroMMU OJJHOKJIaCCHUKaMU. Takoe medcTBo 1aéT 00yyaronMes COLMAIbHO 3HAYMMBIi
OTBIT COTPYAHHYECTBA M B3aMMHOM momoiu. [Ipuemsl opranuzanuu medcrBa — 3TO 3aJaHUs Ha
IIOMOILb U B3aMMOBBIPYUKY, HAIIPUMED, IIPU ITOATOTOBKE K 3a4ETY 110 TCOPUH YUYEHUKaAM IIPeIaraeTcs
pa3aennuThes Ha Mapbl M IOMOYb APYT APYTY MOHITH TEOPETUUECKUN MaTepHrall. DTO IPYIIIbl pa3BUTHSL:
OJIMH U3 YYEHUKOB YUUT, OOBSCHSIET IPYTMM MaTepuai U TO, KaKk BBIIOJIHATH 3aJJaHUs, IPH OTBETaX
Y4alUXCAd YYEHMK-HACTAaBHMK HMMEET IPAaBO B3ATh MHHYTY IIOMOIIM KOMAaHAbBl M TOSCHUTH
OTBEYAIOLIEMY, IJIe OH OIIUOAeTCs.

WuunuupoBanue U MoaaepKKa UCCIeI0BaTENbCKON IeATeIbHOCTH 00YyJaloIUXCsl B paMKax
pean3ali UMU UHAUBHUYAJIbHBIX U TPYIIIOBBIX UCCIEI0BATENbCKUX MPOEKTOB JAET 00ydaromuMces
BO3MOKHOCTh NPHOOPECTH HAaBBIK CAMOCTOSTENILHOTO PELICHUs TEOPETHYECKOW MpoOIeMbl, HaBbIK
reHepupoBaHus U Oo(opmIIeHUSI COOCTBEHHBIX MJ€H, HaBBIK YBaKUTEIHHOTO OTHOIIEHMSI K UYKUM
uaesM, opOpMIICHHBIM B paboTax JApPYrUxX UccienoBaTesel, HaBbIK MyOJUYHOTO BBICTYIUICHHUS MEpe]
ayIUTOpHEH, apryMEeHTHPOBAHUS U OTCTAUBaHMSI CBOEH TOUKHU 3PEHHUSL.

Vueousiv mmanom OOIT OOO ompeneneHo cieayromiee pacrpeaesieHne 4acoB IO Tojam
oOyJeHwusI:
7 xknacc — 34 nenenu, 136 yueOHBIX 4yacoB B roJl, 4 yueOHBIX Yaca B HEJIETIO;
8 kmmacc — 34 Henenb, 136 yueOHBIX 4acoB B IO/, 4 yu4eOHBIX Yaca B HEJIEIIO;
9 knacc — 34 nenenn, 136 yueOHBIX 9acoB B T/, 4 y4eOHBIX Yaca B HEIEIIO;
Bceero 408 y4yeOHBIX 4acoB.



Tembl npoexkTOB

7 kJ1acc
«McTopus ctanoBieHus anreopoi», «Oten anredpsr @. Buery, «IIponcxoxneHue YucIoBbIX
cyeBepuit», «IlosiBineHne OyKBEHHON CUMBOJIMKU B TPYJax APEBHUX YUEHBIX).

«Pemenue ypasuenuii B [Ipesneit [ 'peuun», «Pemenue ypasuenuii B JIpesneit Munun», « Bxian
JlnodanTta B pa3BUTUU anredpel», «MeTo[ JI0)KHOTO MOJIOKEHHS B PEILICHUH YPaBHEHUN»,
«CTtapHuHHBIC 337]a4U U CIOCOOBI UX PEILICHUS;

«VcTopust BOSHUKHOBEHUS NOHATUS QyHKIUMN», «JlocTnxkenus Pene [lekapra B eCTECTBEHHBIX
Haykax», «/cTopus co3anus npsiMOyroJIbHOM CUCTEMbI KOOpAUHATY», «JleoHapy Diliiep u ero Bkiaj
B pa3BUTHE TeopuH QyHKUMIY», «Hayunsle uHTEpechl u renuanbHble OTKpbITUsa H.M. JIoGaueBckoroy,
«DPU3NYECKUE MPOLIECCH, MOJICTIUPYEMbIE TMHEHHOU (HyHKIIHEN.

8 kiace

«KBanpaTtHeie ypaBHeHus B [[peBHeM BaBunone», «KBajgpaTHble ypaBHEHUs B Tpyax
Huodanray, «KBaapaTrHble ypaBHEHUs B TpyAax AJb-XOpe3Mu».
«KBanparnynas GyHKIUS B CTPOUTEIBCTBE U apXUTEKTYype», «KBaaparnuHas QyHKIHS B HUIHUKE.

9 kJiace

«CreneHHas GyHKINS B 9KOHOMUKE», «CTeneHHble (yHKIIMY B T'yMaHUTApPHBIX HAYKax»,
«SIBIIEHMS IPUPO/IBI, TPOTEKAIOIINE TI0 3aKOHAM CTENICHHOH QyHKIHI», «VIcTOpHs MmOosiBICHUS
(YHKLIMOHATIBHBIX MOHSTUH, CBSI3aHHBIX CO CTENEHHON (QyHKIMNY», «DpaKTalbHble CTEIIEHHbIE
3aBUCUMOCTHY, «Kommozumus pyHkuuit», «CeMeincTBa TpagIKOB CTETIEHHBIX 3aBUCUMOCTE».

«[locnenoBarensHOCTH MpOCTHIX yncen. Pemero Dpatocdenar, «IIporpeccuu B Tpyaax
NpeBHUX YUEHBIX», «[IposBienue uncen @uboHauuu B npupoae», «Crnupanu Oudonauumny, «Yucna
®uboHaYuu B SKOHOMUKEY, «ApH(PMETHKO-TeOMETpUIEeCcKHue porpeccuny, «Mepapxus
nporpeccuit», «4ucioBble MOCIe0BATEILHOCTH, U3yUaBIINECS APXUMETOM.

«UcTopust urp B koctH (¢ 20-T0 Beka 70 H. 3.)», «MTrpbl B KOCTH B pa3HBIX CTPaHAX,
«CrpaBeyIMBbIE U HECTIPABEJIMBBIE UTPBI», «[IpeacTaBieHne 0 reoMeTpruuecKoi BEpOSTHOCTIY,
«MaJioBeposITHbIE COOBITUS B peaJIbHOM MUPE», « TUITMUHbIE OIIMOKU IPU PEIIEeHUH BEPOSITHOCTHBIX
3a1a9».

«HanBHas Teopust MHOkecTB b. bonbuano», «I'. KanTop u ero Bknajz B pasBUTHE TEOpUN
MHO€ECTB», «BKkiian B pa3Butue MmatemMatuku rpynmnsl yuéHeix H. BypOakmu», «CuétHble n
HecuéTHbIE MHOXeCTBay, «Ilapanokc OpanoOpes u Apyrue napagokchl TCOPHH MHOXKECTBY,

«MeToI AOKa3aTeIbCTBA OT IPOTUBHOTO.



2) JIM4HOCTHbBIE, MeTalIPeIMeTHbIE U NMPeIMeTHbIE Pe3yJIbTAThI 0CBOEHUS IpPeIMeTa
Pabouas nporpamma obecrieurBaeT (OpMHUPOBAHNE TUYHOCTHBIX, METANIPEIMETHBIX U
IIPEIMETHBIX PE3YJIbTATOB.

7 kjaacce

JIMYHOCTHBIMH pe3yJIbTaTaAMH O0YUYEHUSI TEOMETPUU B OCHOBHOM LIKOJIE SBIISIOTCS:

1. Poccuiickas rpakJaHCKas HIECHTUYHOCTb (MaTpUOTU3M, yBaxkeHHe K OtTeuecTBy, K
IIPOLUIOMY M HACTOSALIEMY MHOI'OHALlMOHAJILHOTO HapoJa Poccuu, 4yBCTBO OTBETCTBEHHOCTH U J10JIra
nepen Ponunoil, nnentudukamus ceds B kauecTBe rpakaannHa Poccun).

2. ['oTOBHOCTH U CITOCOOHOCTH yYalIMXCs K CAMOPAa3BUTHUIO U CaMOOOpPa30BaHHMIO Ha OCHOBE
MOTHBAIlMM K OOYYEHHI0 M TIO3HAHWIO; TOTOBHOCTh M CIOCOOHOCTh OCO3HAHHOMY BBIOOpPY U
MIOCTPOCHUIO AalIbHEHIIIeH NHANBHUIYaIbHON TpaeKTOpHH 00pa3oBaHusl Ha Oa3e OPUEHTUPOBKH B MUpE
npodeccuii W TPOPECCHOHATBHBIX MPEANOYTCHUH, C YYETOM YCTOWYMBBIX ITO3HABATEIBHBIX
HUHTEPECOB.

3. Pa3BuToe MoOpanbHOE CO3HAaHHE U KOMIIETEHTHOCTh B PEIICHUH MOPAIBHBIX MPoOJIeM Ha
OCHOBE JINYHOCTHOTO BBIOOpa, (hOPMHUPOBAHHE HPABCTBEHHBIX YYBCTB U HPABCTBEHHOI'O TMOBEJICHUS,
OCO3HAaHHOTO M OTBETCTBEHHOTO OTHOILIEHUS K COOCTBEHHBIM TIIOCTYMKaM (CIHOCOOHOCTh K
HPABCTBEHHOMY CaMOCOBEpIIeHCTBOBaHUI0). ChOpMUPOBAHHOCTh OTBETCTBEHHOI'O OTHOIICHUS K
YUCHHIO; YBOXUTEJIBHOTO OTHOLICHUS K TPYAy, HAJMYME OIbITa y4acTUs B COLUAIBHO 3HAYMMOM
Tpyae. Oco3HaHUE 3HAUEHUS CEMbU B JKU3HU YEJIOBEKA U OOIIECTBA, MPUHATUE LIEHHOCTH CEMEMHOMN
KU3HH, YBOKUTEIHLHOE U 3a00TIMBOE OTHOIICHUE K YWIEHAM CBOEH CEMbH.

4. ChopMUpPOBAaHHOCTH 1ETOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUsI HAYKU M OOIIECTBEHHOM MPaKTHUKH, YYUTHIBAIOLIETO COLIMAIbHOE, KYJIbTYPHOE,
SA3BIKOBOE, TyXOBHOE MHOT000pa3re COBPEMEHHOI'0 MHpa.

5. Oco3HaHHOE, YBaXHUTEIbHOE U JOOpOXKETaTeIbHOE OTHOIIEHUE K JIPYrOMY YelOBEKY, ero
MHEHHUIO, MHPOBO33PEHHUIO, KYIbTYpE, A3BIKY, BEpE, TIPaKJAaHCKOM mo3uIMH. ['0TOBHOCTH U
CIOCOOHOCTh BECTH JHAIOr C JAPYTUMHM JIIOJbMH M JIOCTUTaTh B HEM B3aWMOINOHMMAHUS
(unenTu¢uKanysa ceds Kak MOJHONPABHOTO CyObEKTa OOIIEHUS, TOTOBHOCTh K KOHCTPYMPOBAHUIO
o0Opa3a mapTHepa MO JUAIOry, TOTOBHOCTh K KOHCTPYMPOBAHHIO 0Opa3a JIOMYCTUMBIX CIOCOOOB
Jasiora, TOTOBHOCTh K KOHCTPYHUPOBAHUIO MPOIIecca AUaiora Kak KOHBEHIIMOHUPOBAHUS HHTEPECOB,
MPOIIeAYpP, TOTOBHOCTh U CIIOCOOHOCTD K BEACHHUIO TIEPETOBOPOB).

6. OCBOEHHOCTH COIMATIFHBIX HOPM, TPABHII MTOBENICHHS, POJIei U ()OPM COIMAITLHOMN KU3HU B
rpynmnax ¥ cooOlecTBax. YdYacTHe B IIKOJBHOM CaMOYIpPAaBJICHMHM M OOIIECTBEHHOH >XH3HU B
npejenax BO3PAaCTHBIX KOMIIETEHIIMH C Y4e€TOM PETrMOHANbHBIX, ATHOKYJIbTYPHBIX, COLUAIBHBIX U
HKOHOMHUYECKUX 0cOOeHHOCTEH ((hopMHpOBaHHE TOTOBHOCTH K YYAaCTHIO B IpoIecce YHOPsI0UeHUsS
COILIMAJIBHBIX CBSA3€H M OTHOILIEHUH, B KOTOPbIE BKJIIOUEHBI M KOTOPbIe (POPMHUPYIOT CAMU yJalHecs;
BKJIIOUEHHOCTh B HEMOCPEICTBEHHOE TIpaXXAaHCKOE y4yacTHe, TOTOBHOCTb Yy4yacTBOBAaTh B
KHU3HEESATEIbHOCTH MOJIPOCTKOBOT'O 00LIECTBEHHOT'O 00BbEeIMHEHNUS, MIPOYKTUBHO
B3aMMO/ICICTBYIOIIETO C COLUATBHON CPEION U COIMAIbHBIMU MHCTUTYTaMH; HJeHTU(UKaus ceOs
B KaueCTBE CyOBhEKTa COIMAIIbHBIX MPeoOpa3oBaHuii, OCBOCHHE KOMIIETEHTHOCTEH B chepe



OpraHU3aTOPCKOM JEATEIBHOCTH; HWHTEPUOPU3ALMs LIEHHOCTEH CO3UAATEIIBHOIO OTHOILIEHUS K
OKpYKaoIllel AEUCTBUTEIBLHOCTH, LICHHOCTEH COLMAIIBHOTO TBOPYECTBA, LICHHOCTH NMPONYKTUBHOU
OpPraHM3ali COBMECTHOHM NEATENbHOCTH, CaMOpEaJM3alliy B IPYIIE M OpraHu3aluyd, LIEHHOCTU
«Ipyroro» Kak paBHOIPABHOTO MapTHEpa, (GOPMUPOBAHKUE KOMIIETCHLMI aHaIN3a, IPOSKTUPOBAHMUS,
OpTraHU3aINH JEATEILHOCTH, pedIeKCUN U3MEHEHHI, CIOCOO0B B3aUMOBBITOJIHOTO COTPYTHHUYECTBA,
CIOCO0OB peaan3alyi COOCTBEHHOTO JIMJIEPCKOr0 MOTEHIUAIA).

7. C(hopMUpOBaHHOCTbH LIEHHOCTH 3/10pPOBOI'0 ¥ 0€30MacHOro oopasa KU3HU; HHTEPUOPU3ALIUS
IIPABUJI MHAWBUYAIBHOTO U KOJUIEKTUBHOI'O 0€3011aCHOrO MOBEACHUS B UPE3BbIUAIHBIX CUTYALUsX,
YTPOKAIOIUX JKU3HU U 30POBbIO JIFOJIEH, IPABUJ TOBEACHUS HAa TPAHCIIOPTE U HA JOPOrax.

8. Pa3BUTOCTH 3CTETHUECKOTO CO3HAHUS YEpPE3 OCBOEHHE XYHOKECTBEHHOTO HACIEIUs
HapojoB Poccum M Mupa, TBOPUECKOW MAEATEIBHOCTU 3CTETUYECKOrO Xapakrepa (CIOCOOHOCTh
IIOHMMATh XYJO’KECTBEHHBbIE IPOU3BEACHHUS, OTPAXKAIOIIME DPa3Hble ITHOKYJIbTYpPHBIE TpPAaIULIUU;
C(OPMHUPOBAHHOCTh OCHOB XYAO0KECTBEHHOM KyJIbTYPbl OOYYalOLIMXCA KakK 4YacTH HX o0Ouen
JTYXOBHOM KYJIbTYpPBI, YBaXKECHHE K HCTOPUU KYJIbTYpPbI cBOero OredyecTBa, BBIPA)KEHHOM B TOM 4HCIIE
B MIOHUMAHUU KPAcOThl YEJIOBEKA; MOTPEOHOCTh B OOIIEHUH C XYA0KECTBEHHBIMU IIPOU3BEACHUSAMH,
C()OPMHUPOBAHHOCTh AKTMBHOTO OTHOIUEHHS K TPAJAULUAM XYJOKECTBEHHOW KyJIbTYPbl Kak
CMBICJIOBOM, 3CTETUYECKON U JIMYHOCTHO-3HAYUMOM [IEHHOCTH).

9. ChopMHPOBAaHHOCTH OCHOB KOJIOTUYECKOH KYJIBTYpPhI, COOTBETCTBYIOILIEH COBPEMEHHOMY
YPOBHIO  3KOJIOTUYECKOTO  MBILIUICHHs, HAJIWYME ONbITa OSKOJIOIMYECKH OpPUEHTHUPOBAHHOMU
pedIeKCUBHO-OLIEHOYHON U MPAKTUYECKON JESTEeNbHOCTH B J)KU3HEHHBIX CUTyalUsAX (TOTOBHOCTH K
UCCJICOBAHUIO MPUPOABI, K 3aHATHAM CEJIbCKOXO3SANCTBEHHBIM TPYIOM, K XYJIO’KECTBEHHO-
JCTETUYECKOMY OTPAXKEHUIO INPUPOABI, K 3aHATUAM TYPU3MOM, B TOM 4YHUCIE JIKOTYpU3MOM, K
OCYILIECTBICHUIO IPHPOIOOXPAHHOM JEATEIBHOCTH).

MetanpeamerHsle pe3yabrarsl ocBoenus OOII

MesxknpeaMeTHbIe MOHATHUS

B xonme m3ydenus anrebpa y ydammxcsi HPOJOIDKUTCS (OPMHPOBAHUE MEKIPEIMETHBIX
MOHATUH, TaKMX, KaK cUcCTeMa, (akT, MOHATHE, 3aKOHOMEpPHOCTh, MOJeNb, aHaiu3, cuHTe3. Ha
npeamere «Anrebpa» Oyaer mpojaokeHa pabora 1Mo (OPMUPOBAHUIO M Pa3sBUTHIO OCHOB
YHUTATEJNbCKONH KOMIETEHIMHU. YYalecs OBIaJICI0T YTEHHEM KaK CPEJICTBOM OCYIIIECTBICHHUS CBOMX
JaTbHEHIINX MJIAHOB: MPOJODKEHUST 00pa30BaHUs U CaMO00pa3oBaHMsl, OCO3HAHHOTOTUIAHUPOBAHUS
CBOETO aKTyaJbHOTO W TMEPCHEKTHBHOTO KpPyra YTEHHs, B TOM YHCIE JOCYrOBOTO, MOJITOTOBKH K
TPYAOBOW W COIMAILHON JEATEIHHOCTH. Y BBITYCKHHKOB OyneT cpOopMHpOBaHA MOTPEOHOCTH B
CHCTEMAaTHYeCKOM YTEHWH KaK CPEIICTBE IMO3HAHHS MHpa W ce0sl B 3TOM MHpPE, TapMOHH3AIUU
OTHOIIIEHUH YeJIOBEeKa M 00IIECTBA, CO3TaHIH 00pa3a «IMOTPEOHOTO OyayIIEroy.

[lpy w3yueHun anreOppl yyalluMecss YCOBEPIIEHCTBYIOT NpUOOpETeHHBbIE Ha YpOBHE
HayajibHOTO 00IIero 00pa3oBaHKs HABBIKM PadoThl ¢ HHGopManueii 1 MONOIHAT UX. OHU CMOTYT
paboTaTh ¢ TeKCTaMH, IPeoOpa30BbIBATh U MHTEPIPETUPOBATH COACPIKALIYIOCS B HUX MH(OPMAIHIO,
B TOM YHUCIIE:

* CHCTEeMAaTU3UPOBaTh, COIOCTABIISATh, AHAJIM3UPOBATh, 0000IIATH W WHTEPIPETHPOBATH
HH(pOpPMAIIHIO, COAEPIKAIIYIOCS B TOTOBBIX HH(GOPMAIIMOHHBIX 00BEKTAX;

* BBICTISITHh TJIABHYIO W M30BITOUHYIO HH(OPMAIUIO, BBITOJIHATH CMBICIIOBOE CBEPTHIBAHHE
BBIJICJICHHBIX (DaKTOB, MBICIICH; MPEJICTABIATh MHPOPMALMIO B CXATOM clioBecHOU ¢dopme (B BUaE
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IJTaHA WM TE3WCOB) W B HATJSAHO-CUMBOJWYECKOW dopMme (B BHIE TaOIUIl, rpadUUECKUX CXEM H
JUarpaMm, KapT MOHATUNA — KOHIIENTYaIbHBIX TMAarpPaMM, OMTOPHBIX KOHCIIEKTOB);
* 3aTOJTHSATH U JIOTIOJIHATH TaOJIHUIIbI, CXEMBI, JHarpaMMbl, TEKCTHI.

B xome m3ydeHus anreOpnl ydariuecs MPHOOPETYT OMbIT NMPOEKTHOM JesiTeJIbHOCTH Kak
ocoboii  (popmbl  yueOHOI  pabOTHI, CHOCOOCTBYIONIEH BOCHUTAHHIO CaMOCTOSITEIILHOCTH,
WHUIMATUBHOCTH, OTBETCTBEHHOCTH, TOBBIINICHUIO MOTHBAIMK W JI(PQPEKTUBHOCTH YIEOHOMA
JCSITEIBHOCTH, B XOJC peajH3allMd HCXOJHOTO 3aMbICjia Ha MPAKTUYECKOM YPOBHE OBJIAJCIOT
YMEHHEM BBIOMPATh aJICKBATHBIC CTOSIICH 3a/1a4e CPEACTBa, IPUHHUMATh PEIICHHs, B TOM YHCJIC U B
CUTYyalMsIX HeomnpeaeneHHocTd. OHU MOJyYaT BO3MOXKHOCTh Pa3BUTh CIOCOOHOCTh K pa3padOTKe
HECKOJIbKUX BapHaHTOB PEIICHHM, K TIOUCKY HECTAHIAPTHBIX PEIICHHH, MIOMCKY M OCYIIECTBICHHUIO
HanboJIee MPUEMIIEMOTO PEIICHUS.

IIponomxuTces pa3BUTHE PErYJIATUBHBIX, [I03HABATEIIbHBIX, KOMMYHUKATUBHBIX Y Y /1.
Perynsarusueie YY1

1.YMeHue caMOCTOSTENIbHO ONpEAEssATh Ledr 00y4YeHus, CTaBUTh U (HOpMYIMpPOBATH HOBBIE
3ajaud B ydebe M II03HABaTENIbHOW JESATEIbHOCTH, pa3BUBAaTh MOTHUBBl U HHTEPECHl CBOEH
[I03HABATEIbHOM JEATETbHOCTH. YYaIlUiCs CMOXKET:

® aHAJIM3UPOBATh CYLIECTBYIOIIUE U IUIAHUPOBATh OyAylIre 00pa3oBaTeIbHbIE PE3yIbTAThI;

® CTaBUTh LiENb AEATEIBHOCTH Ha OCHOBE ONpPE/IEICHHON NMPOOIeMbl U CYIIECTBYIOIIUX
BO3MOYKHOCTEH;

e (GopMynupoBaTh y4eOHbIE 331a4M KaK IIaru JOCTHXKEHUS TOCTaBIEHHOMN LENIN IesITeIbHOCTH;

2. YMeHue caMOCTOSITENIbHO IUIAHUPOBAaTh IYTH JOCTH)KEHMs LeJieil, B TOM 4HcIe
aJIbTepHATHBHbBIE, OCO3HAHHO BBIOMpaTh Haubojee HPPEKTHUBHBIE CIIOCOOBI pElIeHHs YYeOHBIX U
IIO3HABATENIbHBIX 3a/1a4. Y YalllUHCs CMOXKET:

® OIpeneNsiaTh He0OXOAUMBbIE JeHcTBUE(s) B COOTBETCTBUM C Y4eOHON M IO3HABAaTEIbHOM
3aJ1ayeil ¥ COCTaBIATh AJITOPUTM UX BBINOJIHEHMUS,;

® OIpeneNsiTh/HaX0luTh, B TOM YHCIE W3 IMpPEUIOKEHHBIX BapUaHTOB, YCJIOBUS JUIS
BBINOJIHEHUS Y4eOHOM U MMO3HAaBaTeIbHOM 3a/1auH;

3. YMeHue COOTHOCHTH CBOM JEHUCTBUS C IUIAHUPYEMBIMHU pE3YyJlbTaTaMH, OCYLIECTBISATH
KOHTPOJIb CBOEH IeITETLHOCTH B MPOLECCE JOCTHKEHHSI pe3yiibTaTta, ONpeAesaTh CHocoOblIeicTBUMA
B paMKax IMpeUI0KEHHBIX YCIOBHH U TpeOOBaHUN, KOPPEKTUPOBATH CBOM JICHCTBUSI B COOTBETCTBHH C
W3MEHSIOIIENCS CUTyalluen. Y Jalniicsi CMOYKET:

e OMNpeensiTh COBMECTHO C TMEJaroroM M CBEPCTHUKAMHU KPUTEPUH IUIAHUPYEMBIX
pe3yabTaTOB U KPUTEPHH OLIEHKU CBOEH y4eOHOM! JAesTeNbHOCTH;

® HaXOJWUTh JOCTATOYHBIE CPEACTBA JJI BBHIMOIHEHUS yU4EOHBIX AEHCTBHI B U3MEHSIOLICCS
CUTYalluu W/WIN IPU OTCYTCTBUH INIAHUPYEMOTO pe3ysbTara;

® CBEpiATb CBOM JEHCTBHS C LEIbI0 W, NpU HEOOXOJUMOCTHU, HCHPABIATH OIIMOKU
CaMOCTOSITENILHO.

4, VYMeHHE OLIEHUBaTh MPABHJIBHOCTh BBIIOJHEHUS Y4eOHOM 3aha4yd, COOCTBEHHBIE
BO3MOXHOCTH €€ PEUICHHUsI. Y YaIIHICA CMOMKET:

® OIpEaeIIATh KPUTEPUU NTPABUILHOCTH (KOPPEKTHOCTH) BBINIOJIHEHUS y4eOHOU 3a1a4H;

® OLEHMBATh MPOAYKT CBOEH JEATENbHOCTH 10 3aJaHHBIM W/WIA CaMOCTOSITENEHO
OIIpEEIEHHBIM KPUTEPUSM B COOTBETCTBUH C LIEJBIO AEATEIbHOCTH,;



5. BilaneHne oCHOBaMH CaMOKOHTPOJIS, CAMOOLICHKH, IIPUHATHUS PELICHUN U OCYILECTBICHUS
OCO3HaHHOTO BbIOOpA B yU€OHOM U MO3HABATEIHLHOM. Y YaIIHIICs CMOXKET:

e HaOII0/IaTh U AHAIU3UPOBATH COOCTBEHHYIO YUeOHYIO M MO3HABATENIBbHYIO JIEATEIbHOCTh U
JESTENIbHOCTD IPYIUX 00y4aroluxcsl B IPOLIECCE B3aUMOIIPOBEPKU;

® IPUHUMATH PElIEHUE B YUeOHOM CUTYyallUH U HECTU 32 HETO OTBETCTBEHHOCTH;

Ilo3naBaresbuble YY :

6. YMeHue ompenensaTb MOHSTHUS, CO3/1aBaTh OOOOIICHUS, YCTaHABIMBATh AHAJIOTHH,
KJIACCU(UIIUPOBATh, CAMOCTOSITEIIBHO BBIOMPATh OCHOBAHHS W KPUTEPHUH ISl KIIACCU(DUKAIINH,
yCTaHaBJIUBATh MPUUUHHO-CIIC/ICTBEHHBIE CBSI3H, CTPOUTD JIOTHUYECKOE PACCYKIACHUE, YMO3AKIIOUCHHE
(MHAYKTHUBHOE, IETyKTUBHOE, 10 aHAJIOTUH) U JIeJaTh BBIBOJIbI. Y YaIIMICS CMOXKET:

® [OA0MpATH CJIOBA, COTOJYMHEHHBIC KIIFOUEBOMY CIIOBY, OINMPEACISIIONINE €r0 MPU3HAKU U
CBOMCTBA;

® BBIJCIATH OOUTUN MPU3HAK JIBYX WJIM HECKOJBKHUX MPEAMETOB, WU SBJICHUNU U OOBIACHSITH
UX CXOJCTBO;

e 00BEAWHSTH MPEIMETHI U SIBJICHUS B TPYIIIHI 110 OMPEICICHHBIM IMPU3HAKaM, CPABHHUBATH,
KJ1accuuIpoBaTh ¥ 000011aTh (DaKThI U SBJICHHUS,

® BBHIICTIATH SIBJICHHUE U3 OOIIETO psifa IPYTUX SBICHHI;

7. YMeHHe co3JaBaTh, IPUMEHAITh U NMPEOOPA30BBIBATH 3HAKH U CUMBOJIBI, MOJIETU M CXEMBI
JUIS pellieHus] y4eOHBIX U MMO3HABATENbHbBIX 3a/1a4. Y Yalluics CMOXKET:

e 0003Ha4YaTh CHMBOJIOM M 3HAKOM IPEAMET U/WIU SBICHHE;

® CTPOUTH MOJIENIb/CXEMY Ha OCHOBE YCIOBUU 33a[jauM U/WJIH CIIOCO0a €€ PelIeHus;

® CTPOUTH CXEMY, AITOPUTM JAEUCTBUS, UCIPABIATh WM BOCCTAHABIMBATh HEU3BECTHBIN
paHee airOpUTM Ha OCHOBE UMEIOIIETOCS 3HaHUsI 00 00BEKTE, K KOTOPOMY MPUMEHSIETCS aITOPUTM;

8. CMbICIIOBOE YTEHHE. Y YAIUHCSI CMOXKET:

® HAXOJWTh B TEKCTe TpedyeMmylo HHQpopMaIUO (B COOTBETCTBUM C IENsMU CBOEH
NESITETLHOCTH ),

® OpHEHTHPOBATHCS B COAEP)KAHUM TEKCTa, IOHUMAaTh UEJIOCTHBIM CMBICI TEKCTa,
CTPYKTYPUPOBATh TEKCT;

® PE3IOMHUPOBATh TJIABHYIO UJICIO0 TEKCTA;

9. ®opMHpOBaHHME U PA3BUTHE IKOJOTHYECKOTO MBIIIJIEHUS, YMEHUE NPUMEHSATH €ro B
MM03HABATENIbHON, KOMMYHUKAaTUBHOM, COIMAIbHOM MpaKkTUKE U MPOPECCHOHANBHON OpUEHTAILUU.
Yyamuicst CMOXKET:

® OIpeAesATh CBOE OTHOLIEHUE K IPUPOIHOM Cpefe;

® PacImpoCTPaHATh IKOJOTUUECKHE 3HAHUS U YIaCTBOBAThH B MPAKTHYECKUX JIeTaX 10 3aIIUTe
OKpY>KaroIlle Cpeibl;

e BBIpaXXaTh CBOE OTHOIICHUE K MPUPOJIEC Yepe3 PUCYHKH, COYMHEHUS, MOJCIH, TPOCKTHBIC
paboTHI.

10. Pa3BuTHe MOTHUBAIMU K OBJIAJCHHUIO KYJIbTYpPOH aKTUBHOI'O MCIOJB30BaHUS CIOBapeul u
JPYTUX MOUCKOBBIX CUCTEM. YYAIIUNUCS CMOXKET:

e OmpeAensaTh He0OXOAMMbIE KITFOUEBbIE TTONCKOBLIE CJIOBA U 3alIPOCHI;
® OCYILIECTBIATh B3aUMOJECUCTBUE C DBJEKTPOHHBIMU MOUCKOBBIMU CHCTEMAaMH,
CJIOBapsIMHU;

¢ COOTHOCHUTDH MOJTYUCHHBIC PE3YJIbTAThI ITIOUCKA CO CcBOeH ACATCIIBHOCTBIO.
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KommynukaruBubie YY /:

11. YMeHHME OpraHM30BBIBATH Y4eOHOE COTPYIHHUYECTBO W COBMECTHYIO [ESTEIBHOCTH C
YUUTEJIEM U CBEPCTHHKAMH; paboTaTh MHAMBHAYAJIbHO M B TpyIIe: HAXOAUTH OOIIee peuieHue u
paspemate KOHQUIMKTBI Ha OCHOBE COIJIAaCOBAHUS MO3MLMUH M ydeTa MHTEpEcoB; (OPMYIMPOBATH,
apryMEeHTHUPOBATh U OTCTauBaTh CBOC MHEHUE. Y YaIlIUHCA CMOXKET:

* OIpeAesaTh BO3MOKHBIE POJIM B COBMECTHOU AEATEIbHOCTH;

® UIpaTh OIPEACICHHYIO POJIb B COBMECTHOM NEATEIBHOCTH;

® CTPOUTH ITO3UTUBHBIE OTHOLICHHS B TIpoOLIecCe YI€OHOH 1 IT03HABATEILHON AEATEIbHOCTH;

* mpexjiaraTh albTEPHATUBHOE PEIICHUE B KOHQIMKTHONW CUTYallUH;

* JI0OrOBapUBaThCA O MPaBUIIAX M BOPOCAX IS 00CYKACHUS B COOTBETCTBUH C TOCTABICHHOM
Mepe. rpymnmnou 3aaavue;

® OpraHu3OBbIBaThH Yy4yeOHOE B3auMoOJEHCTBUE B Trpymme (OmpeaensTh oO0IMe LenH,
pacnpenensaTb poju, J0roBapuBaThCs APYT € APYroM U T. 11.);

13. YMeHue 0CO3HAaHHO HCIIOJB30BaTh pEUYEBBIC CPEJICTBA B COOTBETCTBHM C 3agadeit
KOMMYHMKAIUU JUIsl BBIPAKEHUS CBOMX UYBCTB, MBICJIEH U NMOTpeOHOCTEH Al IUIAHUPOBAHUSA U
peryjsiiud CBOEH JEATENbHOCTH; BJIAJCHHE YCTHOM M INHMCBMEHHOM pEYbl0, MOHOJIOIMYECKOMN
KOHTEKCTHOM peYbl0. YUaIIUICsA CMOXKET:

® OIIpeaeIATh 33/1a4y KOMMYHUKALUU U B COOTBETCTBHHM C HEW OTOMpATh PeUYeBbIE CPE/ICTBA;

e 0oTOMpaTh U MCIIOJB30BaTh PEUEBBIE CPE/ICTBA B MPOLIECCE KOMMYHHUKAIMU C APYTUMHU
JIOABMH (IMAJIOT B Mape, B MaJION TPYIIE U T. 1.);

® TpPEACTaBIATh B YCTHOW MM MHMCbMEHHON (popMe pa3BepHYTHINA MJIaH COOCTBEHHON
NEeATEIbHOCTH;

® UCIOJIB30BaTh HEBepOaJIbHBIE CPE/ICTBA WM HArJIsIIHbIE MaTepHalIbl,
MIO/ITOTOBJIEHHBIE/OTOOPAaHHBIE MTO/T PYKOBO/ICTBOM YUUTEIS;

14. ®opmupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B 00J1aCTH MCII0JIb30BaHMsI HH(OpPMAIIMOHHO-
KOMMYHMKAIIMOHHBIX TexHonorui (ganee — UKT). Yuamuiicsa cmoxer:

e [[eJICHAIIPABJIIEHHO UCKATh U UCIIOJIB30BaTh MH(POPMAIIMOHHBIE PECYPChI, HEOOXOIUMBbIEIIS
peleHus yueOHbIX U MPaKTUUECKuX 3a1ad ¢ nomoibio cpencts UKT;

UCIIOJIb30BaTh  KOMITBIOTEPHBIE TEXHOJOTMU (BKJIIOYas BHIOOpD aJE€KBaTHBIX 3ajiaye
HMHCTPYMEHTAJIbHBIX POTrPAMMHO-ANIapaTHBIX CPEJICTB U CEPBUCOB) JIsl pEIICHUS HHPOPMAIIMOHHBIX
1 KOMMYHUKAIIMOHHBIX Yy4e€OHBIX 3ajlay, B TOM YHUCIIE: BBIUHUCICHHE, HAIMCAHUE MHCEM, COYMHEHUH,
JIOKJIaJIOB, pedepaToB, CO3/1aHNE MPE3EHTALUHN U JIp.

IIpeameTHbIe pe3y/ibTaThl.

HpeIlMeTHbIe IVIAHUPYEMBbBIC PE3YJIbTAThI NPECACTABJICHDI 0JI0KAMH «Y4YEeHHK HAYYHUTCH»
U «YUYEeHHUK MOJYYUT BO3MOKHOCTHb HAYYUTLHCH»

Yyammiicss HaAy4YuTCs:

* IEPBUYHOMY O3HAKOMJICHHIO, OTPAOOTKE M OCO3HAHUIO TEOPETUUCCKUX MOJCIICH W TIOHITHI
(oOmreHaydHbIX U 6a30BBIX ISl TAHHOW 00JIACTH 3HAHUS), CTAHJAPTHBIX AITOPUTMOB H MIPOLIETY;

* BBISIBJICHUIO U OCO3HAHHIO CYIIHOCTH M OCOOCHHOCTEH M3ydaeMbIX OOBEKTOB, IIPOIIECCOB U
SBJIGHUN JEMCTBUTEIBHOCTU (IIPUPOIHBIX, COLMAIBHBIX, KYJIbTYPHBIX, TEXHHYECKUX U JIp.) B COOT-
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BETCTBHUH C COJIEp)KaHHEM KOHKPETHOTO y4eOHOT0 MPeAMeTa, CO3JaHNI0 U UCTIOJIB30BAHUIO MOJIEIIEH
U3y4aeMbIX O0BEKTOB U IPOLECCOB, CXEM;

* BBISIBJICHUIO U QHAJM3Y CYIIECTBEHHBIX M YCTOMYMBBIX CBS3EH M OTHOLICHUH MEXIy
00BEKTaMU U MPOLIECCAMHU.

HpI/I 3TOM 00s13aTEIbHBIMU COCTaBJIAIOIIUMHU CUCTCMBI HaKOIICHHOMN OLICHKU SABJIAIOTCA
MaTepHabl:

* CTapTOBOM JMAarHOCTUKHY;

* TEMaTUYECKUX M UTOTOBBIX MPOBEPOUYHBIX pabOT MO y4eOHBIM MpEeIMETaM;

* TBOPYECKUX Pa0OT, BKIIOYast yueOHBIC HCCIIEIOBAHUS U YUSOHBIE IIPOCKTHI.

Yuyamuiicst NoJy4YuT BO3MOKHOCTh HAYYHUTHCS:

o (bOpMI/IpOBaHI/Ie KOMMYHI/IKaTHBHOfI KOMIICTCHTHOCTHU B O6HI€HI/II/I n COTPYAHUYCCTBC CO
CBEPCTHUKAMH, CTapIIMMH MU MIQAIIMMU B 00pa3oBaTEIbHOM, OOIECTBEHHO TOJE3HOH,
y4eOHO-UCCIIeI0BATENBCKOM, TBOPUECKOM U IPYTrUX BUIAX JIEATEILHOCTH;

® YMEHHE KOHTPOJIMPOBATH MPOIIECC U PE3YNIbTAT YUCOHOW MaTeMaTUUECKON e TEIbHOCTH;

® KpCAaTUBHOCTb MBINUJICHUSA, HWHUIOUATHBA, HAXOAYUBOCTb, AKTHBHOCTbL IIpU PCIICHUN
MaTeMaTHUYECKUX 3ajad.

AJITEBPAUYECKUE BbIPA’KEHUA
Yuamuiics HAyYHuTCH:

1) BJIAJIETh MOHATUAMHU «TOXKAECTBOY, «TOXKIECTBEHHOE NPeoOpa3oBaHKEey, pellaTh
3aJauu, cojepkaiue OyKBeHHbIE JaHHbIE; paboTaTh ¢ (hopMynamu;

2) BBIIIOJIHATH npeo6pa30BaHI/1;1 BBIpa)KeHI/II\/’I, CoACpKamunx CTCNIEHU C LCJIIbIMU
IMOKa3aTCJIsIMU U KBaAPAaTHLIC KOPHU,

3) BBITIONHSATH TOXK/IECTBEHHBIE MTPE0OPa30BaHUs PAIMOHAIBHBIX BBHIPAKEHUI Ha OCHOBE
MpaBUJI ICUCTBUHN HAJ MHOTOUYJIEHAMH U alreOpanvdecKuMu Jpo0sMu;

4) BBIIIOJIHATE Pa3JI0KEHUE MHOTOWIEHOB HA MHOXKUTEIH.
Yyaumuiicd MoJy4uT BO3MOKHOCTh HAYYHThCH::

5) HAYYUTHCS BBIOJIHIATH MHOTOIIArOBbIE MPEe0OPa30BaHMs PALlMOHATIBHBIX BBIPAKEHHH,
MPUMEHSS IUPOKUI HAbOP crIoco00B U MPUEMOB;

6) MIPUMEHSITh TOKJIECTBEHHBIC MPE0OPa30BaHUS IS PEIICHUS 3a/1a4 U3 Pa3IMYHBIX
pasnenoB Kypca (Hanmpumep, sl HaX0XKACHHUS HanOOIbIIIET0/HaUMEHBIIIETO 3HAYCHHS BRIPAKEHNS).

PAIIUOHAJIBHBIE YU CJIA
Yyammiics HAy4YuTCs:
1) IMOHUMATh 0COOEHHOCTH AE€CATUYHON CUCTEMBI CUMCIIEHHUS,;

2) BJIAACTDb NMOHATUAMU, CBA3AHHBIMU C JCJIMUMOCTBIO HATYPAJIbHBIX YUCCIT;
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3) BBIp@)XaTh 4YMCJIAa B SKBUBAJICHTHBIX (hopMax, BbIOMpas Hambosiee MOIXOIAIIYIO0 B
3aBHCHUMOCTH OT KOHKPETHOM CUTYaIHH;

4) CPaBHUBATH U yNOPSAAOYHUBATH PALIMOHATILHBIEC YUCIIA,

5) BBITIOJTHATH BBIYUCIICHUS C PALIMOHAIIBHBIMH YHCIAMH, COYETasl yCTHBIE U TUChbMEHHbBIE
pUEMBI BEIYMCIICHUN, IPUMEHSTH KaJIbKYISITOD;

6) HCIIOJIb30BATh IIOHATUA W YMCHHA, CBA3AHHLIC C HNPOHNOPHHUOHAIBHOCTBIO BCJIWYHH,
IIPOLCHTAMHU B X04€ PCIICHHA MAaTCMAaTHYCCKUX 3aJad U 3aa4 U3 CMCKHBIX IMPEAMCETOB, BBIIIOJIHATH
HCCIOXXHBIC IPAKTHYCCKUEC paC‘IéTBI.

Yuamuiics MOJIYIUT BO3MOKHOCTb HAYUIUTLCH:

7) IMO3HAKOMUTLCS C ITO3UIIMOHHEIMH CHCTEMAaMU CUMCIICHHUS C OCHOBAHUSAMU, OTJIMYHLIMHU
ot 10;

8) yriyOuTh U Pa3BUTh MPEJCTABICHUS O HATYpPAIbHBIX YUCIIAaX U CBOMCTBAaX JAETUMOCTH;

9) HAyYUTHCS HCIOIB30BaTh MPUEMBI, PAIlMOHATIM3UPYIOUINE BBIYMCICHUS, IPUOOPECTH

IIPUBBIYKY KOHTPOJIMPOBATh BHIYMCICHUS, BEIOMPAst MOAXOASIIUN ISl CUTyallH CI10Cco0.
JEHCTBHUTEJIbHBIE YHUCJIA
Yyamuiics HAyYHTCH:
1) HCIIO/Ib30BaTh HaYaJIbHBIE IIPEAICTABICHHUS O MHOXKECTBE ICUCTBUTEBHBIX YHUCEIL;
2) BJIAACTH MMOHATUEM KBaAPATHOI'O KOPHA IPUMCHSATH €TI0 B BBIYUCJICHUAX.

Yyamuiicd MoJy4uT BO3MOKHOCTh HAYYHTHCH:

3) pa3BUTh TMPEJCTABICHUE O YHCIE€ M YHUCIOBBIX CHCTEMax OT HATYpaJbHBIX [I0
JIEWCTBUTEIBHBIX YUCEI; O POJIM BBIYMCICHHUI B YEJIOBEYECKOM MPAKTUKE;

4) pa3BUTh W YIIYOUTh 3HAHUSA O JECATUYHON 3alMCH JICHCTBUTENBHBIX YHCET
(meproauYecKre U HEMEPHOIUIECKHIE TpooH).

8 kiace

JInyHOCTHBIMHU pe3yJibTaTaMu 00y4eHHUs anreOpbl B OCHOBHOM IIKOJIE SBIISIOTCS:

1. Poccuiickas TpakJIaHCKas WIECHTHUYHOCTb (MaTpUOTU3M, yBakeHHe K OteuecTBy, K
MIPOLIJIOMY ¥ HACTOALIEMY MHOTOHALIMOHAJILHOTO Hapoaa Poccuu, 4yBCTBO OTBETCTBEHHOCTH U J0JIra
nepen Poaunoii, unentudukanus ces B kauecTBe rpaxaanuHa Poccun).

2. ['OTOBHOCTH M CIIOCOOHOCTH YYaIMXCSl K CAMOPA3BUTHIO U caMOOOPa30BaHUIO HA OCHOBE
MOTHBAIlMM K OOYYEHHI0 M TIO3HAHHMIO; TOTOBHOCTh M CHOCOOHOCTH OCO3HAaHHOMY BBIOOpY H
MIOCTPOCHUIO AaJbHENIIIEH NHIUBUAYAIbHON TPAEKTOPUN 00pa30BaHus Ha Oa3e OpUEHTUPOBKU B MUPE
npodpeccuii U NPOPECCUOHATBHBIX MPEINOYTEHUH, C YYETOM YCTOMUYMBBIX II03HABATEIIBHBIX
HUHTEPECOB.
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3. Pa3zButoe MopanbHOE CO3HAaHHME M KOMIIETEHTHOCTh B PEIICHWU MOPAIBHBIX MpPOOIeM Ha
OCHOBE JINYHOCTHOTO BBIOOpa, (hOpMHUpOBaHNE HPABCTBEHHBIX YyBCTB U HPABCTBEHHOI'O IMOBEJICHUS,
OCO3HAaHHOTO M OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHBIM IOCTYNKaM (CHOCOOHOCTh K
HPABCTBEHHOMY CaMOCOBEPIICHCTBOBaHUIO). ChOpMUPOBAHHOCTh OTBETCTBEHHOI'O OTHOILEHUS K
YUCHUIO; YBAXHUTEIHLHOTO OTHOIICHUS K TPYAY, HaJIM4YWEe OIMbITAa YYacTUS B COIMAIBHO 3HAYMMOM
tpyae. Oco3HaHue 3HAYCHUS CEMBbU B KU3HU YEIOBEKA U OOIIECTBA, MPUHITHE IIEHHOCTH CEMEHHOM
KU3HH, YBOKUTEIHLHOE U 3a00TIMBOE OTHOIICHUE K WIEHAM CBOEH CEMbH.

4. CdopMHUPOBAHHOCTh IEJIOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAyYKH M OOIIECTBEHHON MPAKTHKH, YYUTHIBAIOIIETO COIUAIBHOE, KYJIbTYypHOE,
SI3BIKOBOE, TyXOBHOE€ MHOT'000pa3ue COBPEMEHHOTO MUpA.

5. Oco3HaHHOE, YBOKUTEIHHOE U JOOPOKEIATEIIbHOE OTHOIICHUE K JPYTOMY YEIOBEKY, €ro
MHEHHUIO, MHPOBO33PCHHUIO, KYIbTYpe, S3BIKY, Bepe, TPAKIAHCKOW TO3WIHHA. [ OTOBHOCTH U
CIIOCOOHOCTh BECTH JUAIOT C JAPYTUMH JIIOJbMH W JIOCTHTaTh B HEM B3aWMOIIOHUMAaHUS
(unentudukanus ceds Kak MOJHOMPABHOTO CyObEKTa OOIIEHUS, TOTOBHOCTh K KOHCTPYWPOBAHUIO
o0Opa3a mapTHepa MO IUAIOry, TOTOBHOCTh K KOHCTPYMPOBAHHIO O0Opa3a JIOMYCTUMBIX CIOCOOOB
Jaliora, TOTOBHOCTh K KOHCTPYHUPOBAHUIO MPOIIecca AUanora Kak KOHBEHIIMOHUPOBAHUS UHTEPECOB,
MPOLEAYpP, TOTOBHOCTb U CIOCOOHOCTH K BEJICHHUIO IIEPETOBOPOB).

6. OCBOCHHOCTh COLIMATIBHBIX HOPM, MPABUJI OBEJICHUS, posiel U GopM CoLMaIbHON KU3HU B
rpynmnax ¥ cooOIIecTBax. YdyacThe B IIKOJIBHOM CaMOYIpPaBICHUH M OOIIECTBEHHON >KHU3HHU B
npeenaax BO3PACTHBIX KOMIETCHIMH C Y4EeTOM PErMOHANbHBIX, STHOKYIbTYPHBIX, COLIMATIBHBIX U
SKOHOMHYECKUX ocoOeHHOocTel (PopMUpPOBaHUE TOTOBHOCTH K YYaCTHIO B IIPOIECCE YIOPSAI0UCHUS
COLIMAJIbHBIX CBSI3€H U OTHOILIEHUH, B KOTOPBIE BKIIOYEHBI U KOTOpPBIe (POPMUPYIOT CAMH ydaIlluecs;
BKJIFOUEHHOCTh B  HETMOCPEJICTBEHHOE TPaXJTAHCKOE y4acTHe, TOTOBHOCTh YYacTBOBAaTh B
KU3ZHEIESTEIIbHOCTH MOJIPOCTKOBOTO 0OIIECTBEHHOTO 00BETMHCHUS, MIPOTYKTHBHO
B3aUMOJICHCTBYIOIIETO C COIMAIIBHON CPEION U COUATbHBIMU MHCTUTYTaMU; HJIEHTU(UKAIUS ceOst
B KauecTBe CyOBbEKTa COLMAJIbHBIX MpeoOpa3oBaHUN, OCBOEHHME KOMIIETEHTHOCTEH B cdepe
OpPraHM3aTOPCKON AESITeTbHOCTH; HWHTEPUOPHU3AIMS IIEHHOCTEH CO3WAATEIbHOTO OTHOIICHUS K
OKpYy’Xaroliel AeHMCTBUTENFHOCTH, IIEHHOCTEH COIMAIIBHOTO TBOPYECTBA, IIEHHOCTH MPOAYKTHBHOMN
OpraHM3alliil COBMECTHOM JIEATEIbHOCTH, CaMOpealn3alli B TPYIIe M OpraHU3aliH, [EHHOCTU
«IpYTroro» Kak paBHOIPABHOTO MapTHEpa, POopMUpPOBaHUE KOMIETEHIIMHM aHaTN3a, TPOSKTUPOBAHMUS,
OpraHM3aliy AEITeIbHOCTH, pedieKCHH H3MEHEHHH, CIIOCOO0B B3aMMOBBITOIHOTO COTPYIHUYECTBA,
Croco00B peanr3aluu COOCTBEHHOTO JIUJEPCKOTO TTOTCHITHAIIA).

7. ChopMHPOBAaHHOCTH IEHHOCTH 3I0POBOTO M 06€301MacHOro 00pa3a KU3HH; HHTEPHOPU3AIIHS
MPABWJI UHJIUBHIYALHOTO W KOJUICKTUBHOTO O€30TIaCHOTO TOBEJICHUS B YPE3BBIUAHHBIX CHTYAIIHSX,
YTPOKAIOMIUX JKU3HU U 37I0POBBIO JIFOICH, TIPABHJI IOBEACHHS Ha TPAHCIIOPTE M HA JOPOTax.

8. Pa3BUTOCTH SCTETHYECKOTO CO3HAHUS 4Yepe3 OCBOCHHE XYI0KECTBEHHOTO HaCIeIus
HaposoB Poccuum u Mupa, TBOPUYECKOH MAEATETBRHOCTH SCTETHUECKOTO Xapakrepa (CIocoOHOCTh
MOHUMATh XYyJ0KECTBEHHBIE TMPOU3BEICHHS, OTPAXKAIOIINE pa3HbIE ATHOKYIBTYPHBIE TPaJAHIINM;
c(hOpPMUPOBAHHOCTh OCHOB XYAO0KECTBEHHOW KYIbTYpbl OOyYarolIMXcs KaKk 4YacTH UX oOImei
JTYXOBHOM KYJIBTYPBHI, YBRKCHHE K HCTOPUHU KYJIBTYPHI cBoero OTedecTBa, BRIPAKCHHON B TOM YHCITIS
B TIOHMMAaHWHU KPACOTHI YeIOBEKa; MOTPEOHOCTh B OOMICHUH C XYI0’KECTBEHHBIMH MTPOU3BEICHUSIMH,
c(OPMUPOBAHHOCTh AKTHUBHOTO OTHOIICHHUS K TPAJUIUSAM XYI0KECTBEHHOM KYyJIbTYyphl Kak
CMBICIIOBOH, 3CTETHYECKON M IMIHOCTHO-3HAYNMOM 1IEHHOCTH ).

9. ChopMupoBaHHOCTH OCHOB IKOJIOTUYECKOW KYIBTYPHI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO SKOJIOTHYECKOTO MBIIUICHUS, HATMYUE OIBITa SKOJOTHYECKH OPHEHTUPOBAHHOMN
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pedIeKCUBHO-OIICHOYHON U MPAKTUYECKOW JEATETHHOCTH B JKU3HEHHBIX CHTYAIMsIX (TOTOBHOCTH K
HCCIEAOBAHUIO MPUPOJABI, K 3aHATHUAM CEJIbCKOXO3SIMICTBEHHBIM TPYJIOM, K XYJI0KECTBEHHO-
3CTETUYECKOMY OTPAXKEHUIO MPUPOJBI, K 3aHATUAM TYPU3MOM, B TOM YHUCIE 3KOTYPU3MOM, K
OCYILIECTBICHUIO TPUPOIOOXPAHHOM JIEATEIBHOCTH).

MertanpeamerHbie pe3yabTarbl ocBoeHust OQOII

Me:xknpeaMeTHble IOHATHSA

B xone u3ydenus anreOpbl y ydaliuxcsi OPOIODKUTCS (POPMHUPOBAHUE MEKIIPEIMETHBIX
MOHATHM, TaKMX, Kak cucrema, (hakT, MOHSATHUE, 3aKOHOMEPHOCTb, MOJENb, aHalu3, cUHTe3. Ha
npenMere «Amnredpa» Oyner mnpojaopkeHa paboTra 1Mo (QOPMHUPOBAHUIO U PA3BUTHIO OCHOB
YUTATEeJbCKOH KOMIIETeHIINHU. Y Yalluecs OBJIaACIOT YTEHUEM KaK CPEACTBOM OCYILECTBICHUS CBOUX
JAJIbHENIINX TUIAaHOB: MPOJIOJDKEHUS 00pa30BaHus U caMOOOpa30BaHUs, OCO3HAHHOTOIUIAHUPOBAHUS
CBOETO aKTyaJbHOTO U MNEPCIEKTHUBHOIO Kpyra YTEHHUsS, B TOM 4YHCIE€ JOCYroBOro, MOJIOTOBKHU K
TPYAOBOM W COIMAIBHON JAEATEIBHOCTU. Y BBITYCKHHKOB OyaeT cpopMHpOBaHA MOTPEOHOCTH B
CUCTEeMAaTUYECKOM YTEHHWU KaK CPEJICTBE MO3HAHUS MUpa M ceOsd B 3TOM MHUpPE, rapMOHU3ALUU
OTHOIIICHUH YeTIOBeKa 1 00IIeCTBa, CO3JaHIH 00pa3a «IOTpeOHOro OyIyIIEeroy.

[Ipu wu3ydenuu anreOpbl, yyalluecs YCOBEpPUICHCTBYIOT NPUOOpETEHHbIE HAa YpPOBHE
HaYaIpHOr0 001ero 00pa3oBaHrs HABBIKU PadoThl ¢ nHGopManueil 1 nononHAT ux. OHU CMOTYT
paboTtath ¢ TeKCTaMu, MPeoOpa30BhIBaTh M HHTEPIIPETUPOBATH COJACPIKAIIYIOCA B HUX MH(POPMALIHIO,
B TOM YHCIIE:

* CUCTEMaTU3HUPOBaTh, CONOCTABIATh, AHAIM3UPOBATh, 0000IIATP W HHTEPHPETUPOBATH
MH(OPMALIHIO, CONIEPKALIYIOCS B TOTOBBIX MH(OPMAIIMOHHBIX 00BEKTAX;

* BBICTIATH TJIaBHYIO M H30BITOUHYIO MH(OpMAIMIO, BBIIOJHATH CMBICIOBOE CBEPTHIBAHHE
BBIJICIEHHBIX (DaKTOB, MBICIIEH; MPEACTaBIATh UH(OPMAIMIO B CKAaTOW CIOBECHOW (opme (B Buie
IUTaHA WIM TE€3MCOB) M B HArJsIHO-CUMBOJIMYECKON (opme (B BHAE TaOIul], rpapHUUEcCKUX CXeM U
uarpamm, KapT HOHATUN — KOHIENTYaJIbHBIX JUarpamMm, OOPHBIX KOHCIIEKTOB);

* 3aMOJIHATh U AONOJIHSTH TAOIHUIIbI, CXEMBI, TUArPAMMBI, TEKCTHI.

B xonme m3ydeHus: anreOpshl, ydamipecs NPHOOPETYT ONBIT NMPOEKTHON IeATeJbHOCTH Kak
ocoboit  (opmbl  yueOHOM pabOTBI, CIOCOOCTBYIOIIEH BOCIHTAHHIO CAaMOCTOSTEIBLHOCTH,
WHUIUATUBHOCTHU, OTBCTCTBCHHOCTH, IIOBBIIICHHIO MOTHBAIlMM U 3(1)(1)CKTI/IBHOCTI/I yqe6H0171
JeSTeIbHOCTH; B XOJe peaju3allMd HCXOAHOTO 3aMbIciia Ha MPAKTUYECKOM YPOBHE OBJAJCIOT
YMEHHUEM BbIOMpPATh aJeKBaTHBIE CTOALICH 3a7aue CpeaCcTBa, MPUHUMAThH PEIIEHUs, B TOM YHCIE U B
CUTyalusax HeompeneneHHocTH. OHU MojyyaT BO3MOXKHOCTb Pa3BUTh CHOCOOHOCTh K pa3zpaboTke
HECKOJIbKUX BAPHAHTOB PEIICHUH, K MOUCKY HECTaHIAPTHBIX PELICHUH, MOUCKY U OCYIIECTBICHUIO
HauboJee MPUEeMIIEMOT0 PEIICHHUS.

IIpoomxuTces pa3BUTHE PETYJISATUBHBIX, [I03HABATEIbHBIX, KOMMYHUKATUBHBIX Y Y /1.
PerynstuBubie YY1
1.YMeHue caMOCTOSITENIbHO OMPEAETATh eI 00y4YeHHUs, CTaBUTh U (OPMYIHPOBATH HOBBIC
3aJaud B ydeOe M II03HABATEJIBHOM JEATENIbHOCTH, pa3BUBATh MOTHBBI M HHTEPECH CBOEH
HO3HABaTEJIbHON AEITSILHOCTH. Y UaIlIUNCSI CMOYKET:
® aHAJIM3UPOBAThH CYIIECTBYIOIINE U TUIAHUPOBATH OyayIIne 0Opa3oBaTeIbHbIC PE3YIbTATHI;
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® CTaBUThH LIEJIb JEATEIBHOCTH HA OCHOBE OIpEAEICHHON MPoOIeMbl U CYHIECTBYIOMIUX
BO3MOXKHOCTEI;

e (dopmynupoBaTh yueOHbIC 3a/1a4M KaK IIard JOCTUKEHHS OCTABJICHHON LI AesITebHO-
CTH;

2. YMeHue CaMOCTOSITENIbHO IUIAHUPOBAaTh IMYTH JIOCTUKEHUS LeJIeld, B TOM YHUCIE
aJIbTepHATHBHBIE, OCO3HAHHO BHIOMpaTh Hamboliee A(PPEKTHUBHBIE CIIOCOOBI PEIICHUS yYEOHBIX H
[I03HABATEJIbHBIX 33Ja4. Y YalIUICs CMOXKET:

® OmpeensiaTh HeOOXOAUMBbIC JeWCTBUE(S) B COOTBETCTBUHM C y4eOHOW W IMMO3HABATEIHHOU
3aJ1a4eil U COCTaBIATh AJITOPUTM UX BBINOJIHEHMUS,

e OMNpeAensTh/HaxOquTh, B TOM YHCIE W3 MPEAJIOKEHHBIX BapHaHTOB, YCJIOBUSA IS
BBINOJIHEHUS Y4€OHOH ¥ MMO3HABATEIbHOM 3a/1a4H;

3. YMeHue COOTHOCHTH CBOU JIEHCTBUS C IJIAHUPYEMBIMU pE3yJIbTaTaMH, OCYIIECTBISATH
KOHTPOJIb CBOEH 1eATeIbHOCTH B MPOIIECCE TOCTUIKEHUS pe3yibTara, ONpeAesiTh CIocoObIIeiCcTBUN
B paMKax MpeIIoKEHHBIX YCIOBUI U TPeOOBaHU, KOPPEKTUPOBATH CBOU JEHCTBHUS B COOTBETCTBHH C
M3MEHSIOIIENUCS CUTyaluen. Y yaluiicsi CMOKET:

® OIpenensiTb COBMECTHO C T[E€1aroroM M CBEPCTHUKAMHU KPUTEPUU IUIAHUPYEMBIX
PE3yNIbTATOB U KPUTEPHUH OIICHKU CBOEH yueOHOM JIesITeNbHOCTH;

® HAXOJWUTh JOCTATOYHBIE CPEICTBA IS BHIMOIHEHHS YUeOHBIX NEHCTBHUI B M3MEHSIOLIEHCS
CUTYalll{ W/ WU TIPH OTCYTCTBUU TUIAHUPYEMOTO PE3yIbTaTa;

e CBEpiATb CBOM JEHCTBHS C LEIbIO W, IpU HEOOXOJUMOCTH, HCHPABIATH OLIMOKU
CaMOCTOSITENILHO.

4. VYMeHHE OLIEHUBaTh IPaBWJIBHOCTh BBIIIOJHEHUS Y4eOHOM 3ahadud, COOCTBEHHBIE
BO3MOKHOCTH €€ PEIICHUs. Y YaIluiCs CMOXKET:

® OMNpeAensiTh KPUTEPUU NMPABUIBLHOCTH (KOPPEKTHOCTH) BBHIIOJHEHUS Y4eOHO 3a1aui;

® OLIEHUBATh MPOJYKT CBOCH NEATENHOCTH MO 3aJlaHHBIM H/WIIM CaMOCTOSTENIBHO
OTpe/ieNIEHHBIM KPUTEPUSM B COOTBETCTBUU C LIETIBbIO ACSITEIBHOCTH;

5. BnaseHue ocHOBaMH CaMOKOHTPOJISI, CAMOOILIEHKH, IPUHSTHS PEIIEHUI U OCYIECTBICHUS
OCO3HAaHHOTO BBIOOpA B Y4eOHOI U MMO3HABATEIHHON. YUalIuiics CMOXET:

e Ha0m0aTh U aHAJTM3HPOBATH COOCTBEHHYIO YUEOHYIO U NO3HABATENIbHYIO JAEATENbHOCTD U
JeSTeNbHOCTD JPYTrUX 00y4aroIuxcst B poIiecce B3auMOIIPOBEPKH;

® [IPUHMMATH PElIEHUE B Y4eOHOM CUTYyallUH U HECTU 332 HETO OTBETCTBEHHOCTH;

ITo3naBarenbHble YY/I:

6. YMeHue ompenensTh MOHSTHUS, CO3/1aBaTh OOOOIICHHS, YCTaHABJIMBATH AHAJIOTHH,
KIIaCCU(UIIUPOBATh, CAMOCTOSITENILHO BBIOMPATh OCHOBAHMS W KPUTEPUM ISl KIIacCU(UKAINH,
YCTaHABIIMBAThH MPUIMHHO-CIICJCTBEHHBIC CBSI3U, CTPOUTH JIOTHYECKOE PACCYKICHUE, YMO3AKITFOUCHHE
(MHIYKTUBHOE, A€TYKTUBHOE, [0 aHAJIOTHH) U JIeNaTh BHIBOJIbIL. Y YalUIICS CMOXKET:

e T0I0UpPATh CIIOBA, COTMOAYMHEHHBIE KIIOYEBOMY CJIOBY, OMPEIENSIONINE €ro MPU3HAKUA H
CBOMCTBA;

® BBHIICTATH OOIMIMI MPU3HAK JBYX MU HECKOIBKHUX TMPEIMETOB, WIN SBICHUA U OOBSICHATH
UX CXOJICTBO;

° OG’bGI[I/IHHTB OpCAMCETHI U SBJICHUSA B I'PYHIIBI 10 ONPCACIICHHBIM IIpHU3HAaKaM, CpaBHUBATD,
KJaccuuImpoBaTh U 000011aTh (HDaKThI U SBIICHHUS,

® BBIIETATH SIBJICHUE U3 OOIIETOo psifa IPYTuX SBICHHUI;
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7. YMeHue co3/1aBaTh, IPUMEHATh U MPe0oOPa30BbIBATH 3HAKU M CUMBOJIBI, MOJICIH U CXEMBbI
IUISL peLIeHUs1 y4eOHBIX M MO3HABATENIbHBIX 334a4. Y YalHics CMOXKET:

e 0003HAaYaTh CUMBOJIOM M 3HAKOM IIPEIMET U/UIIU SIBIICHUE;

® CTPOUTh MOJEJIb/CXEMY Ha OCHOBE YCIOBMH 3aJjaudl /UM crIoco0a ee PeLIeHus;

® CTPOUTH CXEMY, AJITOPUTM ACHCTBUSI, UCIIPABIIATh WIM BOCCTAHABIMBATh HEM3BECTHBIN
paHee aJropuTM Ha OCHOBE MUMEIOIIErocs 3HaHHsI 00 00bEKTe, K KOTOPOMY ITPUMEHSETCSI allTOPUTM;

8. CMBICIIOBOE UTEHHUE. Y YallUICs CMOKET:

® HAXOIUTh B TeEKCTe Tpedyemyo wuH(poOpMauio (B COOTBETCTBUU C LEISAMU CBOCH
JESATEITLHOCTH ),

® OpUEHTUPOBAaTbCA B COJEP)KAHUU TEKCTA, IIOHUMAaTh LIEJIOCTHBIM CMBICI TEKCTa,
CTPYKTYypUPOBATh TEKCT;

® DPE3IOMHUPOBATH IIABHYIO HJIEI0 TEKCTA;

9. ®opMHpOBaHME M PaA3BUTHE HKOJIOTMUYECKOTO MBIIUICHUS, YMEHUE INPUMEHATH €ro B
[I03HABATEIbHON, KOMMYHUKAaTUBHOM, COLMAIbHON MPAKTUKE U NMPOPECCHOHANBHON OpPUEHTALUU.
Yyammiics CMOXKeT:

® OIpeeNsATh CBOE OTHOLIEHHUE K IPUPOIHOI cpee;

® DPACHIpPOCTPAaHATh KOJOTMYECKUE 3HAHUS U Y4aCTBOBATh B IPAKTUYECKUX JEJIaX M0 3alUTe
OKpY>Karolllen Cpelibl;

e BhHIpaKaTh CBOE OTHOILIECHHUE K NIPUPOJAE YEPE3 PUCYHKH, COUMHEHUS, MOJEIIN, IPOEKTHBIE
paboTHI.

10. Pa3BuTHe MOTHBAIMU K OBJAJCHUIO KYJIbTYpOH aKTMBHOI'O MCIOJB30BaHUS CIOBapel u
JIPYTUX MMOUCKOBBIX CUCTEM. YYAIIUNUCS CMOXKET:

e OmpeAensaTh He0OXOAUMbIE KITFOUEBbIE ITONCKOBBIE CJIOBA U 3aIIPOCHI;
® OCYIIECTBISATh B3aUMOJECHCTBHE C JJIEKTPOHHBIMH TIOWCKOBBIMH CHCTEMaMH,
CJIOBapsIMU;
® COOTHOCHTB IIOJyYEHHBIE PE3YJIbTAThI IIOUCKA CO CBOEH EATEIbHOCTBIO.

KommyHukaruBubie YY/I:

11. YMeHHMe OpraHM30BBIBATH YUeOHOE COTPYIHHUYECTBO WU COBMECTHYIO ESATEIBHOCTH C
YUUTEJIEM U CBEpCTHHKAMHM; paboTaTh MHIMBHYaJbHO M B TpYIE: HaXOJUTh OOllee pelleHue u
paspemiath KOHQJIMKTBI Ha OCHOBE COIJIaCOBAHMS MO3MLMUH M ydyeTa MHTEpEcoB; (OPMYIHPOBATH,
apryMEeHTHPOBATh U OTCTAaUBaTh CBOE MHEHUE. Y YaIIUCs CMOXET:

* OIpeAesnsiTh BO3MOKHBIE POJIH B COBMECTHOMN JAESITEIbHOCTH;

® UrpaTh ONPEIEICHHYIO POJIb B COBMECTHOM AEATEIbHOCTH;

® CTPOUTH ITO3UTUBHBIE OTHOLLICHHS B TIpoliecce YUeOHOM 1 MO3HABATEIBHOM JAeITEeIbHOCTH;

* mpejuaraTh aTbTEPHATUBHOE pPellleHNEe B KOH(DIUKTHON CUTYyaIHH;

* JI0roBapUBaThCA O MpaBUIIAX M BONIPOCAX /IS 00CYKICHUS B COOTBETCTBUU C ITOCTABICHHOM
nepes rpynion 3a1ayen;

* OpraHu3OBBIBaTH Yy4yeOHOE B3auMoOJEWCTBUE B Tpymme (omnpeaensTh oO0IMe IenH,
pacnpenensaTb pojiau, J0OroBapuBaThCs APYT € APYTroM H T. 11.);

13. YMeHue OCO3HAHHO HCIIONB30BaTh pPEUYEBBIC CPEJICTBA B COOTBETCTBHHM C 3alavei
KOMMYHMKAIIUU ISl BBIPQKEHUS CBOMX YYBCTB, MbICIECH M MOTPeOHOCTEH Ui IUIAHUPOBAHUS U
pEryJISIIuA CBOEH JEATENbHOCTH; BJIAJICHUE YCTHOM M THUCHbMEHHOW pPEYbI0, MOHOJOTHYECKOMN
KOHTEKCTHOM peublo. YUaluiicsi CMOXKET:
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e OMpeeNnsaTh 3aJauy KOMMYHUKAIlUU U B COOTBETCTBUU C HEW OTOMPATh peueBbie CPE/ICTBA;

e 0TOUpaTh U UCHOJIH30BaTh PEUYEBBIE CPEJCTBA B MPOLECCE KOMMYHHKAIUU C IPYTHUMHU
JIOJIbMU (JIMAJIOT B Iape, B MaJoi TpymIie U T. 11.);

® [PEJCTaBISATh B YCTHOW HJIM MUCbMEHHOH (hopMe pa3BepHYTHIH IIaH COOCTBEHHOU
NeSITeNIbHOCTH;

® UCIIOJIL30BaTh HEBEPOATBHBIC CPE/ICTBA WIIM HATJISITHBIE MAaTePUAIIHI,
MIOATOTOBJICHHBIE/OTOOPAaHHBIE MOJI PYKOBOJICTBOM yUYUTEIIS;

14. ®opmupoBaHue U pa3BUTUE KOMIIETEHTHOCTH B 00JIACTH MCIIOIb30BaHMS HHPOPMAIIHOHHO-
KOMMYHUKAIMOHHBIX TexHonorui (nanee — UKT). Yuamuiicst cMoxer:

® [[CJICHAIIPABJICHHO MCKATh U UCIIOJB30BaTh MH(POPMAIIMOHHEIE PECYPCHI, HEOOXOIUMBICIIIsS
pelieHrs yueOHbIX U MPaKTUYecKuX 3a/1ad ¢ nomouibio cpencts UKT;

UCIIOJIB30BaTh  KOMITBIOTEPHBIE TEXHOJOTMU (BKJIOYash BBIOOP aJCKBATHBIX 3ajade
WHCTPYMEHTAJLHBIX MPOTPAMMHO-AIITAPATHBIX CPEIICTB U CEPBUCOB) ISl PEIICHUS HHPOPMAITHOHHBIX
¥ KOMMYHUKAIIMOHHBIX YY€OHBIX 33724, B TOM YUCJIC: BHIYHCIICHHE, HATMCAHUE IMHCEM, COYMHCHHUIA,
JOKJIa/I0B, pedepaToB, CO3aHUE PE3CHTANN U .

IIpenmerHbie pe3y/bTaThbl.

Hpe)IMeTHbIe IJIAHUPYEMBIE pE3yJibTaThbl NPEACTABJICHDI 0J10KaMH «YUYeHHK HAYIUTCSD»
H «YUYEeHHUK MOJIYYMT BO3MOKHOCTH HAYIUTHLCH»

Yuyamuiics HAy4YHTCH:

* IEPBUYHOMY O3HAKOMJICHHIO, OTPAOOTKE U OCO3HAHHMIO TEOPETUUYECKUX MOAEIeH U MOHATUH
(oOmeHayuHbIX U 0a30BbIX JUIsl JaHHOW 00JaCTH 3HAHUS), CTAaHJAPTHBIX aITOPUTMOB U MIPOLIENYD;

* BBISIBJIGHUIO M OCO3HAHUIO CYIIHOCTH M OCOOEHHOCTEH M3y4aeMbIX 0OBEKTOB, MPOLECCOB U
SIBJIGHUN J€UCTBUTEIBHOCTH (TMPUPOAHBIX, COLMAIBHBIX, KYJIbTYPHBIX, TEXHHYECKUX U Jp.) B
COOTBETCTBUM C COJIEPKAHMEM KOHKPETHOIO Y4eOHOro MpenMeTa, CO3/IaHUI0 M HCIOJIb30BaHMIO
MoJIesIel U3y4aeMbIX OOBEKTOB U IIPOLIECCOB, CXEM;

* BBISIBJICHUIO M AHAJIU3y CYIIECTBEHHBIX M YCTOWYMBBIX CBSI36M M OTHOLICHHH MEXIY
00BEKTaMU U MPOIIECCAMHU.

IIpu >TOM 00s3aTENBbHBIMU COCTABISIOIIUMH CHUCTEMbl HAKOIJICHHON OLEHKH SBISIOTCS
MaTepUaIbl:

* CTapTOBOI IMAarHOCTHUKU;

* TEMaTUYECKUX U UTOTOBBIX ITPOBEPOYHBIX pabOT MO y4eOHBIM MpEIMETaM;

* TBOpYECKUX paloT, BKJIIOUasi yueOHbIC UCCIIEJOBAHUS U YU€OHbIE IPOCKTHI.

Yuyamuiics MoJy4uT BO3MOKHOCTh HAYYUThCH:
® PA3BUTHUC JIOTHYCCKOI'O U KPUTHYCCKOT'O MBIIIJICHUS, KYJIBTYPEI pCYH;

® BOCIIMTAHHUC Ka4CCTB JIMYHOCTH, 066CH6‘-II/IB8.IOH_II/IX, YBAXKCHHUEC K UCTHUHC U KPUTUYCCKOTO
OTHOIIICHUS K COOCTBEHHBIM H YYKHUM CYKICHUAM,

® KPUTUYHOCTb MBILUICHUS, YMEHHUE PACIIO3HABATH JIOTHYECKU HEKOPPEKTHBIC BBICKA3bIBAHMS,
OTJIMYaTh TUIOTE3Y OT (hakTa.

H3MEPEHUA, IIPUBJIMDKEHNA, OJEHKH
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Yyammiic HaAy4YuTCs:

1) HCIIOJIB30BaTh B XOJAC PCHICHUA 3aJad 3JICMCHTAPHBIC NPEACTABICHUA, CBA3AHHBIC C
HpI/I6J'II/I}KéHHBIMI/I 3HA4YCHUAMU BCIIMYHH.

Yuamuiics MOJIYIUT BO3MOKHOCTH HAYYUTDLCSH:

2) MIOHATh, YTO YMCIOBBIE JaHHBIC, KOTOPBIE HCIOJIB3YIOTCA Il XapaKTEPUCTUKHU
O00BEKTOB OKPYXKAIOIIEr0 MHUpA, SBIAIOTCS MPEUMYIIECTBEHHO MPUOMMKEHHBIMHU, YTO IO 3aMUCH
NpUONMKEHHBIX 3HAYEHUH, conepKalluxcs B MH(OPMAIMOHHBIX MCTOYHHMKAX, MOXHO CYIUTh O
HOTPEUIHOCTH NPUOIINKEHHUS;

3) MOHATH, YTO MOTPEIIHOCTh PE3yNbTaTa BBIYMCICHUN JIOJDKHA OBITH COM3MEpUMa C
IIOIPELIHOCTBIO UCXOJHBIX JaHHBIX.

YPABHEHUA
Yuamuiics HAyYHuTCH:

1) peniaTb OCHOBHBIE BUJBI PAlMOHAIBHBIX YPABHEHUHN C OJHOW NEPEMEHHOM, CUCTEMBI
IBYX YPaBHEHUU C IByMs IEPEMEHHBIMY;

2) IIOHUMATh YPaBHEHHE KaK BaXHEHIIYI0 MaTEMaTHYECKYI0 MOJEIb Ui ONUCAHUA U
U3yYeHHUs] Pa3HOOOpa3HBIX pEANbHBIX CHUTyallud, pellaTh TEKCTOBbIE 3a/laud anredpanyeckum
METOZOM;

3) MPUMEHATh  TpadUuecKre TMPEJACTaBICHUsS I HUCCJIEJAOBAHHS  ypaBHEHHH,
HCCIIEIOBAHUS U PELIECHUS CUCTEM YPABHEHUM C IByMs IEPEMEHHBIMMU.

Yyamuiicd MoJy4uT BO3MOKHOCTh HAYYHTHCH:

4) OBJIAJIETh CIEUHAIBHBIMU NPUEMAMHU PEIICHUsS YPaBHEHUHM M CHCTEM YPaBHEHUU;
YBEPEHHO MPUMEHATHh anmnapar ypaBHEHWM AJis pelleHus pa3HOOOpasHbIX 3aJay W3 MaTeMaTHUKW,
CMEXHBIX

npeaAMETOB, ITPAKTUKH,

5) OPUMEHATh TpapuuecKue NpEeACTaBICHUs JUIS HCCIEOBaHUS YpaBHEHUH, cHCTEM
YpaBHEHUH, coJlepKalInX OyKBEHHbIE KOOPPUIIUESHTHI.

HEPABEHCTBA
Yyammiics HaAy4YuTCs:

1) IMIOHUMAaTb W MNPUMCHATHL TCPMHHOJOIMIO M CHUMBOJIMKY, CBA3aHHBIC C OTHOUICHUEM
HCPAaBCHCTBA, CBOMCTBA YHCIOBBIX HCPABCHCTB,

2) pelarb JUHEHHBIC HEPaBEHCTBA C OJHOM IEPEMEHHOM M HUX CHUCTEMBI; PEIIATh
KBaJ[paTHbIC HEPABEHCTBA C OMOPOI Ha rpaMuecKue MpeICTaBICHuUs;

3) IIPUMEHSATH aIllapaT HEPABEHCTB AJI PEILICHMS 3a7a4 U3 pa3IMYHbIX Pa3JeNoB Kypca.
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Yyamuiicd MoJy4YuT BO3MOKHOCTh HAYYHUThCH:

4) pa3zHoo0pa3HbIM puEMaM J0Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO MPHUMEHSTH arnmnapaT
HEPaBEHCTB ISl pEIIeHUs Pa3HOOOPa3HbIX MaTeMaTHUYECKHX 3aJ1a4 U 334 U3 CMEKHBIX

IIPEIMETOB, IPAKTUKU;

5) MPUMEHSITh TpadUUueCKue MPEACTABICHUS ISl MCCICIOBAaHUS HEPABEHCTB, CHUCTEM
HEPaBEHCTB, COJIEPKAIINX OyKBEHHBIC

KO3 PHUIIHEHTHI.
OCHOBHBIE I[IOHATHA. YUCJIOBBIE ®YHKLIHH
Yyauuiica HAy4uTCA:

1) MOHUMaTh W WCIOJIb30BaTh (DYHKIMOHAIBHBIC TIOHATUS M SI3BIK  (TEPMHUHBI,
CUMBOJIMYECKHE 0003HAUYCHHUS ),

2) CTpPOUTH TpapuKHh OdIEMEHTAPHBIX (QYHKIHMA, HCCIEIOBAaTh CBOMCTBA YHCIOBBIX
(GyHKIUI Ha OCHOBE M3YYEHUS MMOBEACHUS UX TPapUKOB;

3) MOHUMATh (YHKIIMIO KAaK BKHEHIIYI0O MAaTeMAaTUYCCKYH0 MOJETb JUIsl OIHUCAHUs
MIPOLIECCOB U SIBICHUN OKPYXKAIOIIErOo MHpa, MPUMEHATh (PYHKIMOHAIBHBIN S3BIK IJI ONMUCAHUS U
WCCIIETOBAHMS 3aBUCUMOCTEN MEXy (PU3NIECKIMH BETUIHHAMH.

Yuyamuiicd MoJy4uT BO3MOKHOCTh HAYYHTHCH:

4) MIPOBOAUTH MCCIIE0BAaHUS, CBA3aHHbIE C U3YUYEHUEM CBOICTB (YHKIMI, B TOM YHCIIE C
HCIOJIb30BAaHUEM KOMIIBIOTEPA; HA OCHOBE IpaMKOB M3YYEHHBIX (PYHKIMH CTPOUTH OOJIee CI0KHBIE
rpaduky (KyCOYHO-3a/laHHBbIE, C «BBIKOJIOTHIMM» TOYKaMU U T. 11.);

5) UCIO0JIb30BaTh (PYHKIMOHAJIbHBIE NIPEJCTABICHNS U CBOMCTBA (DYHKIMNA Ui pelieHus
MaTeMaTU4YeCKUX 3a/1a4 U3 pa3IMYHBIX Pa3JesoB Kypca.

9 kiace

JInyHOCTHBIMHU pe3yJibTaTaMu 00y4eHHUs anreOpbl B OCHOBHOM IIKOJIE SBIISIOTCS:

1. Poccuiickas TpakJIaHCKas WIECHTHUYHOCTb (MaTpUOTU3M, yBakeHHe K OtTeuecTBy, K
MIPOIIIJIOMY M HaCTOSIIEMY MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu, 4yBCTBO OTBETCTBEHHOCTH M J0JTa
nepen Ponunoil, nnentudukamnus ceds B kauecTBe rpaxkaganuHa Poccun).

2. ['OTOBHOCTH M CIIOCOOHOCTH YYaIMXCSl K CAMOPa3BUTHIO U CaMOOOPa30BaHUIO Ha OCHOBE
MOTHBallMM K OOYYEHHIO U IO3HAHHIO; TOTOBHOCTh M CHOCOOHOCTH OCO3HAHHOMY BBIOOPY U
MIOCTPOCHHIO AaJbHEHIIeH HHANBUAYaIbHON TPAaeKTOpUU 00pa3oBaHus Ha 6a3e OPUSHTUPOBKU B MUPE
npopeccuit M TPOPECcCHOHATBHBIX MPEANOYTEHUH, C YYETOM YCTOMYMBBIX IO3HABATEIbHBIX
MHTEPECOB.

3. Pa3BuToe MopanbHOE CO3HAaHUE U KOMIIETEHTHOCTh B PEIIEHHMH MOPAJIBHBIX MPOOJIEM Ha
OCHOBE JIMYHOCTHOT'O BBIOOPA, (POPMUPOBAHUE HPABCTBEHHBIX UYBCTB U HPABCTBEHHOI'O MOBEICHMS,
OCO3HAaHHOTO U OTBETCTBEHHOT'O OTHOLICHUSI K COOCTBEHHBIM MOCTYIKaM (CIIOCOOHOCTH K
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HPaBCTBEHHOMY CaMOCOBEPIIEHCTBOBaHHIO). C(hOpMHUPOBAHHOCTh OTBETCTBEHHOT'O OTHOIICHUS K
YUEHHIO; YBaXHUTEIbHOIO OTHOUICHUS K TPYyJy, HAIMYME OMNbITA y4yacTHUsS B COLUMAIBHO 3HAYMMOM
Tpyae. Oco3HaHME 3HAUEHHS CEMbH B KH3HH YEJIOBEKA M OOIIECTBA, IPUHATHE LIEHHOCTU CEMEHHOMN
KHU3HH, YBAKUTEIbHOE U 3a00TIIMBOE OTHOIIEHHUE K YWIEHAM CBOCH CeMbH.

4. CdopMHUPOBaHHOCTH IIEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKH W OOIIECTBEHHON NMPAKTHKH, YYUTBHIBAIOLIETO COIMAIBHOE, KYJIbTYPHOE,
A3BIKOBOE, IyXOBHOE MHOT000pa3ne COBPEMEHHOI'0 MHpa.

5. Oco3HaHHOE, YBaXXUTEIbHOE U JOOPOXKENATEIbHOE OTHOIIEHUE K JIPYIrOMY YeJIOBEKY, €ro
MHEHMIO, MHUPOBO33PEHHUIO, KYJIbTYpE, S3bIKY, Bepe, TIPaXKJaHCKOM NO3ULMU. ['OTOBHOCTH U
CIOCOOHOCTh BECTH JHAJIOT C JAPYTUMH JIIOJbMH M JIOCTUTaTh B HEM B3aWMOIIOHMMAaHUS
(umenTuuKanus cedsl KaKk MOJHOMPABHOTO CYOBEKTa OOINEHHUS, TOTOBHOCTh K KOHCTPYHPOBAHHIO
o0pa3za mapTHepa IO TUAIOTYy, TOTOBHOCTh K KOHCTPYHPOBAaHHIO 00pa3a IOMyCTUMBIX CHOCOOOB
Jajiora, TOTOBHOCTh K KOHCTPYMPOBAHUIO MPOLIecca AUAI0ra Kak KOHBEHIIMOHUPOBAHUS HHTEPECOB,
IpoLelyp, FOTOBHOCTb U CLIOCOOHOCTh K BEIEHHUIO IEPETOBOPOB).

6. OCBOEHHOCTb COLIMAIIBHBIX HOPM, IPABUJI TOBEJICHUSI, POJiel U (OpM COLMATILHOMN KU3HU B
rpynnax M cooOmecTBax. YdacTHe B IIKOJBHOM CaMOYIpPAaBICHUHM M OOIIECTBEHHOM >XU3HU B
npenenaax BO3PACTHBIX KOMIETEHLMH C YYETOM PErHMOHAIbHBIX, 3THOKYJIBTYPHBIX, COLMAIBHBIX U
SKOHOMMYECKUX 0coOeHHOcTel (PopMUpOBaHME TOTOBHOCTH K YYaCTHIO B IIPOLIECCE YHOPSAAOUYEHUS
COLIMAJIbHBIX CBSI3€ U OTHOILEHUH, B KOTOPBIE BKIIOUEHBI U KOTOpPbIE (POPMUPYIOT CAMH y4allHecs;
BKJIIOUEHHOCTb B HENOCPEICTBEHHOE TIpPaXXAaHCKOE Yy4yacTHE, TOTOBHOCTb Yy4yacTBOBaTh B
KHU3HEEATEIIbHOCTH MIOJIPOCTKOBOTO 00I11eCTBEHHOTO 00beIMHEHNS, IPOAYKTHUBHO
B3aMMOJICHCTBYIOIIETO C COLMAIbHON CPeIoN U COIMAIbHBIMU MHCTUTYTaMM; HICHTU(UKAIUS ceOs
B KayecTBe CyObEKTa COLMAIbHBIX NpeoOpa3oBaHUIl, OCBOEHHE KOMIIETEHTHOCTeH B cdepe
OpPraHMU3aTOPCKOM AESITEIBbHOCTH; HWHTEPUOpHU3ALUs ILIEHHOCTEM CO3UAATEIBHOIO OTHOIIEHUS K
OKpYy’Xarolel AeMCTBUTEIbHOCTH, IIEHHOCTEH COIMAJIbHOTO TBOPYECTBA, LIEHHOCTU MPOAYKTHUBHOM
OpraHM3ali COBMECTHOM N€ATEIbHOCTH, CAMOPEAIN3allii B IPYyNNe W OpPraHu3allii, LIEHHOCTH
«IpYroro» Kak paBHOIIPaBHOIO MapTHEpa, POPMUpPOBAHUE KOMIIETECHIIMM aHan3a, MPOEKTUPOBAHMSI,
OpraHU3alK J1eATENbHOCTH, pedIeKCUU U3MEHEHHH, CIOCOO0B B3aUMOBBITOJIHOTO COTPY/THHUUYECTBA,
CIOCO0OB peaan3alyi COOCTBEHHOTO JIMIEPCKOro MOTEHIINAIIA).

7. CchopMUpOBaHHOCTb LIEHHOCTH 3/10pPOBOI'0 U 6€30I1aCHOTO 00pa3a >KU3HU; HHTEPHUOpHU3aLUs
MIPAaBUJI MHAWBUYAIBHOTO U KOJUIEKTUBHOI'O 0€30MacCHOTO MOBEACHUS B UpE3BbIUAIHBIX CUTYalIUsX,
YTPOKAIOIIUX JKU3HU U 37J0POBBIO JIIO/IEN, MPAaBUJI TOBEACHHSI Ha TPAHCIIOPTE U Ha JOpOTrax.

8. Pa3BUTOCTh JCTETHUYECKOTO CO3HAHHMS 4Yepe3 OCBOCHHE XYJOKECTBEHHOTO HACIIEIHs
HapozoB Poccum m Mupa, TBOpUECKOH MAEATEIBPHOCTH SCTETHMUECKOTO XapakTepa (CIoCOOHOCTh
MMOHUMATh XYyJ0’KECTBEHHBbIE INPOU3BEACHMS, OTpPa)XKaroIIMe pa3Hble STHOKYJIbTYpPHBIE TPaJULIUU;
c(OPMHPOBAHHOCTH OCHOB XYJOXXECTBEHHOW KyJIbTYphl OOy4aroIMXCs KaK YacTh HMX oOImen
JTYXOBHOM KYJIBTYpPBI, YBaXKEHHE K HCTOPUU KYJIbTYpbl cBOEro OTeuecTBa, BBIPAKEHHOM B TOM YHCIIE
B MIOHUMAHUHU KPACOTHI YEJIOBEKA; MOTPEOHOCTh B OOIIEHUH € XYJOXKECTBEHHBIMU NPOU3BEICHHUIMH,
c(OPMHPOBAHHOCTh AKTHBHOTO OTHOIIEHHS K TPAAULUAM XYyJOXKECTBEHHOW KYyJIbTYPhl Kak
CMBICJIOBOM, 3CTETUYECKON U JIMYHOCTHO-3HAYUMOM IIEHHOCTH).

9. ChopMHPOBAHHOCTH OCHOB JKOJIOTUYECKOH KYIBTYpPBI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO  DKOJIOTMYECKOTO  MBIIIICHHUSA, HalIM4Yhe OIbITa HKOJOTHYECKH OpPUEHTHPOBAHHOU
peQIIEeKCUBHO-OLIEHOYHON U MPAKTHUYECKON JEATEIbHOCTH B )KM3HEHHBIX CUTyalUsAX (TOTOBHOCTb K
HCCIIEIOBAHUIO NPUPOBI, K 3aHIATHUSM CEJIbCKOXO3SHCTBEHHBIM TPYJIOM, K XYA0XKECTBEHHO-
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3CTETUYECKOMY OTPAKCHUIO IPUPOJIBI, K 3aHATUAM TYPU3MOM, B TOM YHCIIE YKOTYPU3IMOM, K
OCYILIECTBIECHUIO IPUPOIOOXPAHHOM JIEATENBHOCTH).

MeTtanpeamMeTrHbie pe3yjbTaTbl ocBoeHusst OOII

Me:knpeamMeTHble OHATHS

B xone um3ydeHus anreOpbl y ydaluxcsl MPOJOIDKUTCS (OPMHPOBAHHE MEKIPEIMETHBIX
MOHATUHM, TAaKWX, KaK cUCTeMa, (akT, MOHATHE, 3aKOHOMEPHOCTh, MOJeNb, aHaiu3, cuHTe3. Ha
npenMere «Anredpa» Oyner mnpojaopkeHa pabora 1o (GOPMHPOBAHUIO U Pa3BUTHIO OCHOB
YUTATEIbCKOH KOMIIETeHIINHU. Y Yalluecs OBIaJACIOT YTEHUEM KaK CPEICTBOM OCYILECTBICHUS CBOUX
JabHEHUIINX TUIaHOB: MPOJIOJDKEHUST 00pa30BaHusl U caMO0Opa30BaHus, OCO3HAHHOTOIIAHUPOBAHUS
CBOETO aKTyaJlbHOTO U MEPCIEKTHMBHOI'O Kpyra UTEHHUS, B TOM YHCIE JOCYroBOr0, MOJTOTOBKHU K
TPYAOBOM W COIMAJIBLHON JAEATEIHHOCTH. Y BBITYCKHHKOB OyzneT cpopMHpOBaHA MOTPEOHOCTH B
CUCTEMAaTUYECKOM YTEHHUU KaK CpEJICTBE IO3HAHUS Mupa M ce0d B 3TOM MHUpPE, rapMOHU3ALUU
OTHOIICHUI YeJIOBEKa M OOIIECTBA, CO3JaHIH 00pa3a «IOTPeOHOTo Oy IyIIeroy.

[Ipy wu3ydeHunm anreOpbl, yyalluecs YCOBEPUIEHCTBYIOT IPUOOPETEHHBIE Ha YPOBHE
HaYaJIpHOTO 001ero oOpa3oBaHrs HABBIKU PadoThl ¢ nHGopManueil 1 nonoiHAT uXx. OHU CMOTYT
paboTaTh ¢ TeKCTaMu, IPeoOPa30BLIBATh U UHTEPIPETUPOBATH COAEPIKALIYIOCS B HUX MH(OPMALIUIO,
B TOM YHCIIE:

* CUCTEMaTU3UPOBaTh, COMOCTABIATh, AHAIM3UPOBATh, O0000OMIATH W HHTEPIPETHPOBATH
nH(POPMAIIHIO, COJCPIKALTYIOCS B TOTOBBIX HH()OPMAIIMOHHBIX 00BEKTaX;

* BBIJCJIATH TJaBHYIO U H30BITOYHYIO MH(POPMAIUIO, BHIIOJIHATh CMBICIIOBOE CBEPTHIBAHUE
BBIJICJICHHBIX (DAKTOB, MBICIIEH; MIPEACTABIAT, HH(POPMAIIMIO B CKATOM CIIOBeCHOW ¢dopme (B BUIE
IJIaHa WIKM TE€3UCOB) U B HAIJIAJHO-CHUMBOJIMUYECKON (opme (B Buae Tabmaull, rpauyueckux cXem u
Juarpamm, KapT MOHATUN — KOHIIENTYaJIbHBIX JUarpamMm, OOPHBIX KOHCIIEKTOB);

* 3aTIOJHATH U JIOTIOJIHATH TaOJIUIIbl, CXEMBI, JUarpaMMbl, TEKCTHI.

B xome m3ydeHus: anreOpsbl, ydamipecs NPHOOPETYT ONBIT NMPOEKTHON TeATeJbHOCTH Kak
ocoboit  popmbl  yueOHOM pabOTBI, CHOCOOCTBYIOIIEH BOCIHMTAHHIO CAaMOCTOSTEIHLHOCTH,
HWHHUIIUMATUBHOCTH, OTBETCTBCHHOCTH, IIOBBIIIICHHUIO MOTHUBAIlUU U 3(1)(1)CKTI/IBHOCTI/I y‘{€6HOI>'I
JeSTeNbHOCTH; B XOJ€ peaju3allMd HCXOAHOTO 3aMbIciia Ha MPAKTHUYECKOM YPOBHE OBJAJCIOT
YMEHHUEM BbIOMpPATh aJIeKBaTHBIE CTOALICH 3a7aue CpeaCcTBa, MPUHUMAThH PEIIEHUs, B TOM YHCIE U B
CUTyalusax HeomnpeneneHHocTH. OHU MoJlydyaT BO3MOXHOCTH Pa3BHTh CIIOCOOHOCTB K pa3paboTKe
HECKOJIbKUX BAPHAHTOB PEIIEHUH, K TMOUCKY HECTaHJAPTHBIX PEIICHUH, MOUCKY U OCYIIECTBICHHIO
HauboJee MPUEeMIIEMOT0 PEIICHHUS.

IIpooondcumes pazgumue pe2yiimuHblX, NO3HABAMENILHBIX, KOMMYHUKamuervlx YVJI.
PerynstuBubie YY1

1.YMeHHe caMOCTOSITeNTbHO OMpPeNeysaTh e 00y4eHHs], CTaBUTh U (POPMYIHPOBATH HOBBIC
3amaun B ydyeOe M TO3HABATENbHOW JEATeTbHOCTH, pa3BUBATh MOTHUBBI U HWHTEPECH CBOEH
O3HABATEIbHON NEITEILHOCTH. Y YAIlIUHUCSI CMOYKET:

® AHAJTM3WPOBATH CYIIECTBYIOIINME U IJIAHUPOBATH OyayIue o0pa3oBaTeIbHbIC PE3YIbTaThI,

® CTaBWTH IIEJb ACATEIHPHOCTA HA OCHOBE OIPEACIICHHON MPOOJIEMBbl M CYIIECTBYIOIINX
BO3MOKHOCTEIH;

e (dopmMmynupoBaTh yueOHBIC 3a/1a4M KaK IIard JOCTHUKEHHS TTOCTABICHHON LETH ACsITeNbHO-
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CTH;

2. YMEHHME CaMOCTOSITEJIbHO IUIAHUPOBATh NYTH JOCTUXKECHHUS LEJIE, B TOM YHCIIE
aJIbTepHATHBHBIE, OCO3HAHHO BHIOMpaTh Hambolee A(PPEKTHUBHBIE CIIOCOOBI PEIICHUS y4eOHBIX H
[I03HABATEJIbHBIX 3aJa4. Y YalIUNCs CMOXKET:

e OmpeensiaTh HeoOXoAuMble AelcTBUE(sS) B COOTBETCTBUM C y4eOHOW W IMO3HABAaTEIbHOU
3a7a4€i U COCTABIIATh AJITOPUTM HUX BBINOJHECHUS;

® ONpeAeNsATh/HaXOMUuTh, B TOM YHCIE W3 MPEAIOKECHHBIX BapHAHTOB, YCJIOBUS IS
BBITIOJTHEHUS Y4eOHOI 1 MM03HaBaTeNbHOM 3a/1a4u;

3. YMeHue COOTHOCHTH CBOM JEHUCTBUS C IUIAHUPYEMBIMH pE3yJIbTaTaMU, OCYIIECTBIATH
KOHTPOJIb CBOEH IeATEIHLHOCTH B MPOIIECCE JOCTHKEHUS Pe3yNbTara, ONMPeAesaTh CIIOCOOBIICHCTBUI
B paMKax MpeIIoKEHHBIX YCIOBUM U TPeOOBaHU, KOPPEKTUPOBATH CBOM JICHCTBUS B COOTBETCTBHUHU C
W3MEHSIOIIENCS CUTyaluen. Y yaluicsi CMOXKeT:

® OIpenessiTb COBMECTHO C I[€1aroroM M CBEPCTHUKAMHU KPUTEPUU IUIAHUPYEMBIX
PE3YNIbTaTOB M KPUTEPHH OIICHKU CBOCH YU4EeOHOU JNeSTCIIbHOCTH,

® HAXOJWUTh JOCTATOYHBIC CPEACTBA JI BBHIMOIHEHHS YUEOHBIX JCHCTBHUI B H3MEHSIOLIEICS
CUTYallUU W/WIK IPU OTCYTCTBUH INIAHUPYEMOTO PE3yJbTara;

® CBEpiATh CBOM JCHCTBHS C LEIbIO W, NpPU HEOOXOJUMOCTH, HCHPABIATH OIIMOKU
CaMOCTOATEIIBHO.

4. YMeHUE OIICHWBATh IIPAaBHJILHOCTH BBINIOJIHEHUS YYeOHOW 3aaadu, COOCTBCHHBIC
BO3MOKHOCTH €€ PELICHHU. Y YalIUiiCs CMOXKET:

® OMpeAensiTh KPUTEPUU MPABUIHLHOCTH (KOPPEKTHOCTH) BBHIIOTHEHUS y4eOHO 3a/1a4;

® OIICHMBATh MPOAYKT CBOEH NEATEIBHOCTH MO 33JaHHBIM W/WUJIH CAMOCTOSTEIHHO
ONPEACIIEHHBIM KPUTEPUSM B COOTBETCTBUU C LIENIBIO AEATEIIBHOCTH;

5. BnageHne ocHOBaMH CaMOKOHTPOJISI, CAMOOLEHKH, IPUHATHS PELIEHUN U OCYILIECTBICHHUS
OCO3HAaHHOTO BBIOOpa B Y4eOHOI U MMO3HABATEIHHON. YUalIMiics CMOXET:

e HaOIIOJaTh U aHATU3UPOBATH COOCTBEHHYIO YUEOHYIO M TIO3HABATENbHYIO JESTEIbHOCTh U
JEeSTeNbHOCTh IPYTUX 00yUYaromuXcsl B MPoIlecce B3auMOIPOBEPKU;

® [IPUHUMATH PEIICHUE B yYEOHOM CUTYaIlMU U HECTH 3a HETO OTBETCTBEHHOCT;

ITo3naBartenbHble YY/I:

6. YMmeHue omnpeaensaTb MOHATHS, CO37aBaTh OOOOIIEHMS, YCTAHABJIMBAaTh AHAJIOTHUH,
KJ1acCcu(UIIUpPOBaTh, CaMOCTOATENbHO BBIOMPATh OCHOBaHMA M KPUTEpUU Ul KiaccH]UKaluu,
yCTaHaBJIMBATh IPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH JIOTMUECKOE PAcCyKJCHHUE, YMO3aKIIOUEeHNE
(MHIYKTUBHOE, IEIYKTUBHOE, 10 AaHAJOTHH) U JIeJaTh BBIBOJBI. Y YalIHIACs CMOXKET:

e 10A0MpaTh CJIOBa, COMOMYMHEHHBIC KIIFOUYEBOMY CIIOBY, OTPEACTSIONIAE €r0 MPU3HAKU U
CBOMCTBA;

® BBIJCIATH OOLIMI MPU3HAK JBYX MM HECKOJIBKUX MPEIMETOB, UM SBJICHUN U OOBSICHATH
UX CXOZICTBO;

e O00BEIUHATH MPEAMETHI U ABICHHS B TPYIIBI 110 ONPEACICHHBIM MTPU3HAKaM, CPaBHUBATb,
KJaccuuuupoBaTh U 00001AaTh (PAKTHI U SIBICHUS;

e BBIICIATH SBJICHUE U3 OOIIETO psAla APYTHUX SIBICHUM;

7. YMeHue c031aBaTh, IPUMEHATh U MPE0OPa30BHIBATh 3HAKH U CHMBOJIbI, MOJIEIIA M CXEMBbI
IUISL pELIeHUs1 y4eOHBIX M MO3HABATENbHBIX 334a4. Y Yaluics CMOXKET:

e 0003HAYaTh CUMBOJIOM U 3HAKOM npeamMeT /i SIBJICHUC,
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® CTPOWTH MOJICTIL/CXEMY Ha OCHOBE YCJIOBUH 3a/1aul U/WJIH CTIOC00a €€ PEIICHUS;

® CTPOUTH CXEMY, AITOPUTM JAECUCTBUS, UCIPABIATh WM BOCCTAHABIMBATh HEU3BECTHBIN
paHee aJropuT™M Ha OCHOBE UMEIOIErocs 3HaHUsI 00 00beKTe, K KOTOPOMY IIPUMEHSIETCSI alITOPUTM;

8. CMBICIIOBOE UTEHHE. YYAILUICS CMOXKET:

® HAXOIUTh B TeKCTe TpebyeMyro HHpOpMAIMIO (B COOTBETCTBUU C MLENsMU CBOEH
JESATEITLHOCTH ),

® OpHEHTUPOBATHCS B COACPKAHUM TEKCTa, MOHUMATh IEJIOCTHBIM CMBICT TEKCTAa,
CTPYKTYPUPOBATh TEKCT;

® DPE3IOMHUPOBATH IVIABHYIO UJICI0 TEKCTA;

9. ®opMHpPOBaHHE U PA3BUTHE HKOJOTMYECKOTO MBILIJICHUS, YMEHUE NIPUMEHSATH €ro B
M03HABATEIbHON, KOMMYHHKATHBHOM, COLMAIBHOW MPAaKTUKE M MPO(ECCHOHATBLHONW OPHEHTAIHH.
VYyammiics CMOXKeT:

® OIpeeNsATh CBOE OTHOLIEHHUE K IPUPOIHOI cpee;

® pAcIpoCTPaHITh IKOJOTMYECKUE 3HAHUS U YUaCTBOBATh B IPAKTUUYECKUX J€JIaX MO 3alUTe
OKpY’Karollleu cpebl;

® BBIpaXXaTh CBOE OTHOIICHUE K MPUPOJIE Yepe3 PUCYHKH, COYMHEHUS, MOJCIHU, TPOCKTHHIC
paboTHI.

10. Pa3BuTHe MOTHUBAIIMU K OBJIAJCHHUIO KYJIbTYpOH aKTUBHOT'O HMCIOJB30BAHUS CIOBapeu u
JPYTUX MOUCKOBBIX CUCTEM. YYAIIUNUCS CMOXKET:

e OmpeAensaTh HeOOXOAMMbIE KITFOUEBbIE TTOUCKOBLIE CIIOBA U 3aMIPOCHI;
® OCYLIECTBJIATh B3aUMOJECUCTBUE C SJEKTPOHHBIMU IOUCKOBBIMU CHCTEMAaMH,
CJIOBapsIMH;
® COOTHOCHUTH MOJTYUYEHHBIE PE3YJIbTaThl IOMCKA CO CBOEH JIESTENIBHOCTHIO.

KommyHukaruBubie YY/I:

11. YMeHHMe OpraHM30BBIBaTH YUe€OHOE COTPYIHHYECTBO M COBMECTHYIO JI€ATEIIBHOCTH C
YUUTEJIEM U CBEPCTHHKAMU; paboTaTh MHAMBUAYAJIBHO M B IpyIIeE: HAXOAUTH OOIee penieHue u
paspemiaTth KOH(MIUKTH Ha OCHOBE COIVIACOBAHUS MO3ULMI M ydeTa MHTEpPEecoB; (OPMYJIHUPOBATH,
apryMEeHTHUPOBATh U OTCTaUBaTh CBOE MHEHUE. YUaIIUICsSI CMOXET:

® ONpenensATh BO3MOXKHBIE POJIA B COBMECTHOM JEATENBHOCTH;

® UrpaTh ONPEIEICHHYIO POJIb B COBMECTHOM AEATEIbHOCTH;

® CTpPOUTH [TO3UTUBHBIE OTHOIICHHUS B IIpollecce Y4eOHOI 1 To3HaBaTENbHOM 1€ TENbHOCTH;

* mpeuiaraTh aJbTEPHATUBHOE pellleHre B KOH(DIUKTHON CUTYyallHH;

* JI0roBapUBaThCS O MPABUIIAX U BOMPOCAX JUIsl 00CYKIEHUSI B COOTBETCTBUU C IIOCTaBICHHON
nepes rpynion 3a1ayen;

® OpraHuM3OBBIBaTH y4yeOHOE B3auMoOJEWCTBUE B Tpymme (omnpeaensTh oOIMe IenH,
pacnpeensaTh poju, JoroBapuBaThCs APYT € APYTOM H T. 11.);

13. YMeHue OCO3HAaHHO HCIIOJIL30BAaTh PEUYEBBIC CPEICTBA B COOTBETCTBUU C 3aJadyei
KOMMYHHUKAIIMH JUIS BBIPAKEHHMsS CBOMX YYBCTB, MBICIEH W MOTPEeOHOCTEH A MJIAaHUPOBAHUS U
pEeryisillud CBOEW JEATEIbHOCTH; BIAJACHUE YCTHOM W NMCBMEHHOW pPEYbI), MOHOJOTHYECKOU
KOHTEKCTHOM peublo. YUaluicsi CMOXKET:

® OIpEeaeIsATh 33/1a4y KOMMYHUKALIMU U B COOTBETCTBHH C HEH OTOMpATh peyeBbIe CPENICTBA;

e OoTOMpaTh U MCIIOJIB30BaTh PEUEBBIE CPEACTBA B IPOLECCE KOMMYHHUKAIUM C JIPYTMMHU
JIOIBMH (JTMAJIOT B TIape, B MAJIOM TPyMIe U T. 11.);
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® TMpEACTaBIATh B YCTHONM WJIM TUCBMEHHOW (OpMe pPa3BEpHYTHIM IUIaH COOCTBEHHOU
NEeSATEeIbHOCTH;

® UCIOJB30BaTh HeBepOabHbIC CpeacTBa WIH HarJIsAHbIE MaTepuaibl,
MIOJITOTOBJICHHBIE/OTOOPAaHHBIE M0/ PYKOBOJCTBOM YUHTEIIS;

14. ®opmupoBaHue U Pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCIIOIH30BaHUS MH(POPMAIMOHHO-
KOMMYHHUKAIMOHHBIX TexHojorui (nanee — MKT). Yuammuiics cMoxer:

® [[CJICHAIIPABJICHHO MCKATh U UCIIOJB30BaTh MH(POPMAIIMOHHEIE PECYPChI, HEOOXOIUMBICIIIsS
pelieHrs yueOHbIX U MPaKTUYECKUX 3a/1ad ¢ nomouibio cpeacts UKT;

UCIIOJIb30BAaTh  KOMITBIOTEPHBIE TEXHOJOTMu (BKIIOYas BHIOOpD aJEeKBaTHBIX 3ajlaye
MHCTPYMEHTAJIbHBIX POTrPAMMHO-AMIAPaTHBIX CPEJICTB U CEPBUCOB) AJISl PEICHUS HHPOPMAIIMOHHBIX
¥ KOMMYHUKAIIMOHHBIX YY€OHBIX 3aj1a4, B TOM YUCJIC: BBHIYHCIICHHE, HANTMCAHUE MMHCEM, COYMHCHHUIA,
JIOKJIAJIOB, pedepaToB, CO3IaHNe TIPE3CHTAIIUN U JIp.

IIpenmerHbie pe3y/bTaThbl.

HpenMeTHbIe IVIAHUPYEMBbBIE PE3YJIbTAThl NPEACTABJICHDI 0JIOKAMH «YYEeHHK HAYIUTCH»
H «YUYEeHHUK MOJIYYMT BO3MOKHOCTH HAYIUTHLCH»

Yyauuiicss HaAyYuTCA:

* IEPBUYHOMY O3HAKOMJICHUIO, OTPAOOTKE U OCO3HAHUIO TEOPETUUYECKUX MOJENIEN U MOHATUI
(oO1IeHay4HbIX ¥ 06a30BbIX IS JaHHOW 00JIaCTH 3HAHUS), CTAHJAPTHBIX aITOPUTMOB U MIPOLENYP;

* BBISIBJICHUIO M OCO3HAHUIO CYIIHOCTH M OCOOEHHOCTEH M3y4aeMbIX 0OBEKTOB, IIPOLECCOB U
SABJICHUA JEWCTBUTENBHOCTH (TPUPOAHBIX, COLMAIbHBIX, KYJIbTYPHBIX, TEXHMYECKMX M Jp.) B
COOTBETCTBUM C COJEPKAHMEM KOHKPETHOIO YYeOHOIo IMpeIMeTa, CO3JaHUI0 U HCIIOJIb30BaHHIO
MoJiesiel U3y4aeMbIX 0OBEKTOB M MPOLIECCOB, CXEM;

* BBIIBJICHUIO U AHAJIU3y CYLIECTBEHHBIX M YCTOMUYMBBIX CBA3€M M OTHOIUEHHUN MEXAY
00BEKTaMU U MPOLIECCAMHU.

IIpu >TOM 00s3aTENbHBIMU COCTABISIONIUMH CHUCTEMbl HAKOIUICHHOM OLEHKH SBIISIOTCA
MaTepUaIbl:

* CTapTOBOM TMAarHOCTUKU;

* TEMaTUYECKUX U UTOTOBBIX IIPOBEPOYHBIX pabOT MO y4E€OHBIM MpPEIMETAM;

* TBOpUYECKUX paloT, BKJIIOUasi yueOHbIC UCCIIEJOBAHUS U YUE€OHbIE IPOCKTHI.

Yuyamuiics MoJy4uT BO3MOKHOCTh HAYYUThCH:

o q)OpMI/IPOBaHI/Ie KayeCTB MbIIIJICHUS], HGO6XO}II/IMI)IX oI aganTtanquu B COBPEMCHHOM
UH(POPMALIMOHHOM O0IIECTBE;

® PAa3BUTUC MHTEPECCA K MATEMATUUCCKOMY TBOPUYCCTBY U MAaTEMATUYCCKUX CHOCO6HOCTeﬁ;

e popMHpOBaHHE OTBETCTBEHHOTO OTHOULICHHS K YYEHHUIO, TOTOBHOCTM M CIOCOOHOCTH,
00yyaromuxcst K CaMOpa3BUTHIO U caMOOOpPa30BaHUIO HA OCHOBE MOTHBAIIMU K OOYYEHHIO U IO
3HaHHIO, BBIOOPY JAajbHelIIero oopa3oBanusi Ha 0a3e OPUEHTUPOBKU B MHUpe mpodeccuii u
npoecCHOHANBHBIX  MPEANOYTEHUH, OCO3HAHHOMY  IOCTPOEHHUIO0  HMHJMBUIYaJbHOU
00pa30BaTEeIbHON TPAEKTOPHH € YIETOM YCTOHYMBBIX IO3HABATEIIBHBIX HHTEPECOB;

e popMupoBaHME Yy ydYalIUXCSd HMHTEIUICKTYyalbHOW YECTHOCTH UM  OOBEKTUBHOCTH,
CHOCOOHOCTH K IPEOJIOJICHUIO MBICIUTEIbHBIX CTEPEOTHUIIOB, BBITEKAIOMUX U3 OOBIIEHHOIO
OIIbITA.
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YUCJIOBAIE ITIOCJIEJOBATEJIBHOCTH

Yyammiicss HAy4YuTCs:

1) MOHUMAaTh M WCIOJb30BATh SI3BIK IOCIIEIOBATEIILHOCTEH (TEPMUHBI, CHMBOJINYCCKHE
0003HaueHHUs ),
2) OpUMEHATh  (OPMYJIbI, CBS3aHHbIE C apUDMETHYECKOW ¥ T'€OMETPHYCCKOM

MpOrpeccusiMU, U anmnapat, cOpMUPOBAHHBIN MPU MU3YyYCHUU JPYTUX pas3ieioB Kypca, K PELICHUIO
3a/1a4, B TOM YHCJIE C KOHTEKCTOM U3 PeajbHOM KU3HU.

Yyammiics MoJy4YuT BO3MOKHOCTh HAYYUThCS

3) pemaTh KOMOMHHUPOBAaHHBIE 33/1a4M C MPUMEHEHHEM (OpMYJ I-TO WiEHA M CyMMBI
MEPBBIX 1 WICHOB apU(PMETHIECKON U TE€OMETPUIECKON MPOTPECCHt, IPUMEHSISI ITPH ATOM arlmapaT

YPaBHEHUI U HEPABEHCTB;

4) MOHUMATh apUPMETHUYECKYI0 U T€OMETPUUYECKYI0 MPOrpeccuu Kak (yHKIHH
HaTypaJIbHOIO apryMeHTa; CBsS3bIBaTh apU(PMETUYECKYI0 IPOrPECCHI0 C JIMHEMHBIM POCTOM,
TFe€OMETPUUYECKYIO0 — C 3KCIIOHEHIIUAIBHBIM POCTOM.

OIIHUCATEJIBHAA CTATHCTHUKA

Yyauuiics Hay4uTCs:

MCIIOJIb30BaTh MPOCTEHIINE CIIOCOOBI TPEICTABICHHS U aHAIN3a CTATUCTUUECKUX JaHHBIX.
Yuyamuiicd MoJy4uT BO3MOKHOCTh HAYYHThCH:

NpUOOPETET NEPBOHAYAIBHBIM ONBIT OpraHU3aluu cOOpa JNAaHHBIX MpPH MPOBEIECHUU OMpoca
OOIIIECTBEHHOTO MHEHHs, OCYILECTBJIATh WX aHajM3, MPEACTaBIATh pe3yiabTaThl OMpoca B BUJE
TaOJIHIIBI, TUarPaMMBI.

CJIVYAUHBIE COBBITHUA U BEPOATHOCTh

Yyammiics HaAy4YuTCs:

HaXO0JIUTh OTHOCHUTEIIbHYIO YaCTOTY M BEPOATHOCTD CITy4alHOTO COOBITHSI.
Yyammiics moJy4YuT BO3MOKHOCTh HAYYUTHCS:

NPUOOPETET OMBIT MPOBEIEHUS CIy4YallHBIX HKCIIEPUMEHTOB, B TOM YHCJIE€ C IOMOIIbIO
KOMITBIOTEPHOI'0 MOJEIUPOBAHNS, UHTEPIIPETALUU UX PE3YIbTATOB.

KOMBHUHATOPHUKA
Yyauuiics HayduTCs:
pematb KOMOMHATOPHBIE 3a/1a4l Ha HAXO0XKJICHUE YUCIIa 00bEKTOB MIIM KOMOMHAIUH.

Yyauuiics MoJy4uT BO3MOKHOCTh HAYYHThCH:
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HEKOTOPBIM CIEMAIbHBIM IpUéMaM petieHnss KOMOMHATOPHBIX 33/1a4.

3) Conep:kaHue Kypca
7 kaacce

Anzedpauueckue eviparcenus. bykeennvie evipasrcenus (8vipasicenue ¢ nepemerHbIMU).
UYucnoBoe 3HaueHHE OYKBEHHOIO BbIpakeHHUsl. JlonmycTuMble 3HaueHus nepeMeHHbIX. [logcranoBka
BbIpa)XKEHUE BMECTO NepeMeHHbIX. [IpeoOpa3oBanue OyKBEeHHBIX BBIPAKEHHI HA OCHOBE CBOWCTB
apupMeTHIeCKUX AeicTBUI. PaBeHCTBO OyKBEHHBIX BBIpaKeHUH. TOXKIECTBO.

Crenenb ¢ HaTypaJIbHBIMU NTOKa3aTeIsIMU U €€ cBoilcTBa. OAHOUIEHBI U MHOTOWIEHBI. CTeleHb
MHorouieHa. CloKeHue, BBIMUTAHUE U YMHOKXEHUE MHOTOWIEHOB. POpMYJIbl COKPAIEHHOTO
YMHOKEHHMS: KBaJIpaT CYMMBbI U KBaJIpaT Pa3HOCTH ABYX BhIpakeHUH. POpMyJia pa3HOCTH KBAJIpaTOB.
[Ipeobpa3oBaHue 1ENOTO BRIPAXKEHUS B MHOTOUJIEH. Pa3noxeHre MHOro4IeHa MHOKHUTEITH.
MHorouieHsl ¢ 0qHOM nepeMeHHO. KopeHb MHOrowieHa KBagpaTHbI TPEXUICH; Pa3l0KEeHUE
KBaJI[PaTHOI'O TPEXUJIIEHA HA MHOKUTEIIN.

Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO anredpandeckoit npodu. Crnoxenue. Beruuranue,
YMHOXEHHeE, JeleHue anredpandeckux apodeid. CTeneHs ¢ 1enbIiM MoKa3aTelieM 1 €€ CBOCTBa.

PannonanbHble BhIpaXeHUs U UX IpeoOpa3oBaHus. Jloka3aTeabCTBO TOKIECTB.

KBanpatnsie kopHu. CBoMcTBa apu(METHIECKUX KBaIPATHBIX KOPHEH U UX MPUMEHEHUE K
MpeoOpPa30BAHUIO YUCIIOBBIX BHIPAKEHUI U BHIYMCICHUSM.

Ypasnenus.

VYpaBHenue ¢ ogHoi nepeMeHHoi. Kopens ypaBHeHMs1. CBOMCTBA YHCIOBBIX PABEHCTB.
PaBHOCWIIBHOCTE ypaBHEHMIA.
VYpaBHeHHE ¢ JBYMS NIEPEMEHHBIMU. JINHEWHOE ypaBHEHHUE C IBYMsI IEPEMEHHBIMH, ITPUMEPBI
peuIeHusl ypaBHEHUH B LIEJIBIX YHUCIIAX.
CucreMsl ypaBHEHHH ¢ IByMs IEpeMEHHBIMU. PaBHOCHIBHOCTE cucTeM. CHCTEMBI IBYX JTMHEWHBIX
YPaBHEHUH C ABYMsl [IEPEMEHHBIMHU; PELIEHUE ITOACTAHOBKOM U cliokeHueM. [Ipumeps! pemenus
CUCTEM HEJIIMHEHHBIX YPABHEHUN C ABYMs IIEPEMEHHBIMHU.

Pemenue TekcTOBBIX 33729 anreOpandecKuM CriocoOoM.
«Pemenne cucreM TUHENHBIX ypaBHeHUl B JlpeBHen Muauny, «Pemenne cucteM JTuHENHbIX
ypaBHeHui B J[peBHeM Kutaey, «Pelenue cucreM JIMHEHHBIX ypaBHEHUH C TPEMsI HEU3BECTHBIMM.
Dynkyus.

OcHoBHbIE MOHATHSI. 3aBUCUMOCTH Mex Ay BennuuHamu. [Torstue pyakuun. O61acTh
oTpesieNieHUs] © MHOKeCTBO 3HaueHUH GpyHkiuu. CriocoOsl 3agaHus QyHKIMU. ['papuk GyHKIIMH.
CgoiicTBa GyHKIINN, UX 0TOOpakeHre Ha rpaduke. [Ipumeps! rpadukoB 3aBUCUMOCTEH,
OTPaXKAIOIINX PEATbHBIE TIPOLIECCHI.

Yucaosble pyHKIuH. OyHKINH, ONMCHIBAIOIINE IPIMYIO M 00pPAaTHYIO POMOPIHOHATBHBIC
3aBUCUMOCTH, UX rpaduKu 1 cBoiicTBa. JInHeltHas QpyHKIMs, 0OpaTHas MPOMOPIIHOHAIBHOCTS.
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Moayb «IIK0JIBHBIH YPOK»

HeHHOCTHbIe ACHEKTHI U3y1aemMoro yqeﬁﬂoro
MaTepuaJia

TeKkcThI AJ YTEHHS

Anredpanyeckue BbipaskeHusi. BykBeHHbIe
BbIPa:KeHUSI.

Kaxkue BbIpaskeHHsI Ha3bIBAIOT alTreOpandecKuMu?
Kak nHaue Ha3bIBatOT OyKBEHHBIC BBIPAKCHIS?
Kakue anredpandeckue BhIpaKEHUS HA3bIBAIOT
HEIBLIMU?

YueOHuk Maremaruka 7 Mep3nsk A.TL.

cTp. 5,6.

YpaBHeHus.

Kakoe ypaBHeHUE HAa3bIBAIOT JIMHEHHBIM
YpaBHEHUEM C OJTHOM TIEPEMEHHON?

CKoJIbKO KOpHEHN UMEET JIMHEWHOE YpaBHEHNE
ax=e, eciu: a) a0, 2) a=0, 6#0; 3) a=6=0.

VYyeOnuk maremaTtuka / Mepsisak A.T.

crp. 13-15.

UTo Ha3bIBAIOT PEIICHUEM YPaBHEHUS C ABYMsI
HEPEMEHHBIMU?

Urto 03HayaeT pemnTh ypaBHEHUE C IBYMS
MepeMEeHHbIMU?

YyeOHnuk marematuka 7 Mep3msak A.TL.
182.

ctp. 180-

DyHKIUA.

B xakux 005acTax HayKH UCHOIB3YETCs
«pyHKIMS»?

VYyeOnuk maremaTtuka / Mepsisak A.T.

ctp. 137.

Kaxkoe npaBuiio Ha3bIBatOT QPyHKITHEH?

VYuebuuk Matematuka / Mep3imsik Al

ctp. 139.

Kakyro QpyHKIIMIO Ha3bIBAIOT JTMHEHHOM, MpsMON
IPONOPLUUOHAIBHOCTHIO?

Yro sBnsercs rpaduKoM JTMHEHHON QYHKINU U
IpsIMON TPONOPIUOHATIBHOCTH ?

VYuebuuk Matematuka 7 Mepansak A.T.

167.

cTp. 165-

Tembl IPOEKTOB:

«Mcropus ctanoBiaeHus anreops», «Oten anredpsr O. Buety, «IIponcxoxaenrne 4ucioBbIX
cyeBepuit», «IlosBnenne OyKBEHHOI CUMBOJUKYU B TPY/IaX APEBHUX YUEHBIX).
«Pemenne ypasuenuii B [Ipesueii ['penuny», «Pemenue ypasuenuii B JIpesneit Munun», « Bxkuax
Hnodanrta B pa3BUTHH anreOpb», «MeTo J0KHOTO MOJI0KEHHUS B pEIeHUH YpaBHEHUN», «CTapuH-

HBIC 3a1a41 U CIIOCOOBI UX PCHICHUA);

«HMcroprst BOSHUKHOBEHHUS MOHATHS QyHKIMWY, «JlocTimkennus Pene Jlekapra B €CTECTBEHHBIX
Haykax», «cTopus co3nanus npsMOyroJIbHOM CUCTEMbI KOOPAMHATY, «JleoHap Diiep U ero BKiazx
B pa3BUTHE Teopuu GyHKIHI», «HayuHble nHTEepech! u reauanbHbie oTKpbITHS H.W. Jlo6aueBckoroy,
«DPu3nvecKre MpoLEecChl, MOJIeIUpYeMble TUHEHHOM (HyHKIIME.

8 knacc
1. IToBTOpPeHue kKypca 7 kiaacca. Dopmysibl COKpAIIEHHOT0 YMHOKEHHS, CBOMCTBA CTEIIECHH,

pelLIeHrE YPaBHEHNUN U TEKCTOBBIX 3aad4.
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2.PaunoHajibHble BhIpa:keHus. Parmonanbabie Apoou. OCHOBHOE CBOWCTBO paIllMOHAIBHON JPOOH.
CnoxxeHue ¥ BRIUMTAHUE PAllMOHAIBHBIX IPO0EH ¢ 0AMHAKOBBIMU 3HaMeHaTesIMU. ClI0KeHHe U
BBIUUTAHUE PALMOHAIIBHBIX APO0OEi ¢ pa3HBIMU 3HAMEHATENIMU. Y MHOKEHUE U JICIICHHE
paloHaIbHBIX Ipo0eit. Bo3BeneHne pannoHaIbHOM 1po0Ou B CTENeHb. TOX/IECTBCHHBIE
npeoOpa3oBaHus pallOHANBHBIX BbIpaykeHul. PaBHOCHIIBbHBIEC ypaBHEHUS. PalirionanbHbie
ypaBHeHus1. CTENeHb C LEeTbIMOTPUILIATEbHBIM ToKa3aTesieM. CBOMCTBA CTENEHU C IIEJIbIM
nokazateneMm. OyHKus y=k/X u e€ rpaduk.

3.KBaapaTHbie KopHu. JlelicTBuTeabHBIC yncaa. DyHKuus y=x° 1 eé rpaduk. KBampaTHble
KOpHU. AprdMeTHUYECKUIA KBAPATHBIA KOPEeHb. MHOXKECTBO U €ro 3jeMeHThI. [[oaMHOoKeCTBO.
Onepanuu Haa MHOKecTBaMU. YnciioBble MHOKecTBa. CBOMCTBA apu(PMETHUECKOTO KBaPATHOTO
KopHs. ToxxaecTBEeHHbIE IPe0Opa30BaHus BEIPAKEHHM, COIepPKaINX KBaipaTHbIe KOpHU. DYHKIIHS
y = KOPEHb U3 X U €€ Tpaduk.

4 KBagparHble ypaBHeHusi. KBagparHele ypaBHeHusl. PelieHre HEMONMHbBIX KBaIpaTHBIX YPaBHEHUH.
dopmyna kopHel kBagpaTHoro ypaBHeHus. [Ipsimas u oOpatHas Teopema Buera. KBagpaTabiii
TpéxuiieH. Pemienue ypaBHeHM, CBOAIIMXCS K KBaAPATHBIM ypaBHEHUSIM. PallnoHanbHbIe
ypaBHEHHUS KaK MaTEeMAaTUUECKUE MOJICTTH PEAIbHBIX CUTYaIlUM.

5.IloBTOpEeHUE U cUcTeMaTH3aUs Y4eOHOro MaTepuaJia. [loBropenue.

Moay.b «IHIK0JIBHBIH YPOK»

IleHHOCTHBIE aCTIEKThI H3Yy4YaeMOoro y4eGHOro TexcTsl 1J1s1 YTEHUs
MaTepuaja

PanuonajabHble BBIPAXKCHUA

Kakoii anroput™ penieHus parmoHaIbHbBIX https://youtu.be/DHR8zpr7fWM
yYpaBHEHHI?

KBanparnbie kopHu. /lelicTBUTeIbHBIC YN CIA

Kakas ucropus nosiBieHus pagukana? VYuebuuk matematuka 8 Mep3amsak A.I'. 104-
105

Kax mpou3o1io oTKpeITHE UPPALTMOHATEHOCTH? Y4eOnuk marematnka 8 Mep3msik A.T'. 124-
126

Kak BbIUMCINTh KyOHMUeCKUi KOpEeHb? VYuebuuk matematuka 8 Mepamsax A.I'. 152

KBaaparHbie ypaBHeHUsA

Kakoit mnpumeHsTcs aiaropuT™ s peuieHus | YueOHuMK maremaTtnka 8 Mep3mak A.I. 193-
YpaBHEHU METOJO0M 3aMEHBI IEPEMEHHOM ? 196

Kakoe otkpeiTue cosepuimsi  CrunuoH genb | YueOnuk matematnka 8 Mepsnsak A.I'. 196-
®eppo? 197

Tembl IPOEKTOB:

«KBaaparnsie ypaBHeHus B JlpeBHem BaBunone», «KBagpaTHbie ypaBHEHHS B TpyAax
Huodanrtay, «KBaaparHble ypaBHEHHS B TpyAax AJb-XOpe3Mm».
«KBagpartnynasi pyHKLHS B CTPOUTEIBCTBE U apXUTEKType», «KBagparuuHas QyHKIHS B
busuke».
9 kamace
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https://youtu.be/DHR8zpr7fWM

1. HepaBeHncrBa

UYucnoBsle HepaBeHCTBA. OCHOBHBIE CBOMCTBA YMCIIOBBIX HEpaBeHCTB. CIIOKEHUE U YMHOXXEHHE
YUCJIOBBIX HepaBeHCTB. OlLeHUBaHUE 3HAuUeHUs BblpakeHUs. HepaBeHCTBa ¢ OAHON NEPEMEHHOM.
Pemenune HepaBeHCTB ¢ OAHOW mnepeMeHHOM. YucioBble NpoMexyTku. CHUCTEMbl JHMHEWHBIX
HEPABEHCTB C OJHOW mnepeMeHHOW. CHCTeMbl palMOHAJIBHBIX HEPAaBEHCTB C MOXYJISMM.
HppannonansHbie HepaBeHCTBAa. PaccyxneHus oT mpoTHUBHOro. MeToJ MCHOIb30BaHUS OYEBUIHBI
HEPAaBEHCTB. MeToa NpPUMEHEHHs paHee JOKa3aHHOIO HEPaBeHCTBA. MeTox TreoMeTpU4ecKOon
UHTEPIIPETALH.

2. Kpaaparuunasi pyHKIus

[ToBTOpeHue u pacmupenue ceaeHui o pynkiuu. CorictBa Gpynkiuu. Kak moctpouts rpadux
dbynkuum y = kf(x), ecnu uzBecteH rpaduk pyakuun y = f(x). Kak moctpouts rpaduku GyHKIUN
y=1f(x) + buy=f(x + a), ecnu uzBecten rpaduk ¢pynkuuu y = f(x). KBanparnunas pynkums, e€
rpaduk u cBoiicTBa. Pemienue kBajpaTHbIX HEpaBeHCTB. PellieHne paimoHaabHbIX HEPABEHCTB.
Meton unrepBanoB. CucreMbl ypaBHEHUH € IByMs IEpeMEHHBIMU. Perienne 3a1au ¢ moMoIpko
CUCTEM ypaBHEHUI BTOpoii crenenu. Kak moctpouts rpaduk GyHKIMH, €CIIU U3BECTEH Tpaduk

GyHKIUH.

3. DJjieMeHThI NPUKJIATHOH MaTeMaTHKH

Matemaruueckoe mozenupoBanue. [IporenTHbie pacy€rbl. AOCOIIOTHASA U OTHOCUTENbHAS
norpemrHocTH. [Ipubmmkénnpie Berancienus. OCHOBHBIE TpaBuiIa KoMOWHATOpUKH. YacToTa u
BEPOSATHOCTH ciaydaiHoro coOwitus. Kiaccuueckoe onpenenenue seposarHoctu. HauanbHble
CBEZICHHUS O CTATUCTHUKE.

4. YucjoBble MOCIEA0BATEILHOCTH

UucnoBsie mocneaoBaTenbHOCTH. Apudmerndeckas nporpeccus. CymMma n mepBbIX YJICHOB
apudmMeTnyeckon mporpeccuu. ['eomerpuueckast mporpeccusi. CymMmma n nmepBbIX WICHOB
reoMeTpuueckoi mporpeccuu. Cymma 6€CKOHEYHOM TeOMETPUUECKON MPOTPECCUH.

5. IloBTOpeHHe U cucTeMAaTH3alMA Y4eOHOr0 MaTepuasa
YnpaxaeHus 11 MOBTOpeHus Kypca 9 kinacca. Mitorosast KOHTpoibHas pabora.

Moayb «IK0JIBHBIH YPOK»

IleHHOCTHBIE ACNIEKTHI H3y4aeMOIr0 Y4eOHOro TekcThl AJ151 YTEeHU S
MaTepuaJia

HepagencrBa

Kakne cymiecTByloT crmocoObl JoKazaTenbcTBa | YueOHMK MaTematuka 9 Mepamsak A.l'. ctp.24-
HEPABEHCTB? 2

Keaaparnunas gyHkums

Kakas ucropus pa3Butus noHATHS QyHKINA? VYuebuuk matematuka 9 Mepznsak A.l'. ctp.61-

63

Hexkotopsie mpeoOpa3zoBanus rpadpukoB pyHkiuu. | YueOHuk Marematuka 9 Mepsmaxk AT

ctp.103-105

JJieMeHThI MPUKJIATHOH MaTEeMATHKH
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bne3 [Tackanb 1 ero azapTHbIE UTPbI Yuebnuk Matematuka 9 Mepsnsak Al

Kto BHEC 00IBIIION BKIIJ B CTAHOBJICHUE TCOPHUH cTp.178-180
BEPOATHOCTH?

YucioBbie nmocj1e10BaTeJIbHOCTH

Kakas B3auMocBsi3p Mexay unciamu @ubonayun, | YueOHuk Matematuka 9 Mep3msak A cTp.
KPOJIMKaMH, TIOJICOJIHYXaMH U COCHOBBIMU 210-212
HIUIIKaM#?

TeMbl NPOEKTOB:

«CreneHHast QyHKIHS B 5KOHOMUKE», «CTeneHHble QYHKIMY B TyMaHUTAPHBIX HAyKax»,
«SIBIIEHMS PUPO/IBI, IPOTEKAIOIINE TI0 3aKOHAM CTENeHHON QyHKIMN», «VIcTOpHs mosiBIeHUS
(GYHKIMOHATBHBIX MMOHITUH, CBSI3aHHBIX CO CTETIEHHOW (QyHKIMNY, «DpaKTaabHbIe CTEIIEHHBIE
3aBUCUMOCTHY, «Kommozuius pyHkmii», «CeMencTBa rpadiKOB CTETIEHHBIX 3aBUCUMOCTE.

«[TocnemoBaTeIbHOCTH MPOCTHIX YKcel. Pemero Dpatocdenar, «IIporpeccuu B Tpymax
npeBHUX yu€HBIX», «[IposiBnenue uncen Gubdonayun B npupoze», «Crnupanu Oudbonauuny, «Hucna
®uboHauYu B SKOHOMUKE», «ApU(DMETHKO-TeOMETpUUYECKUE Tporpeccuny, «Mepapxus
nporpeccuit», «4ucioBbie MOCIe0BaTeIbHOCTH, H3yUaBIINECS APXUMEIOM.

«Ucropus urp B koctu (¢ 20-ro Beka 70 H. 3.)», «Mrpbl B KOCTH B pa3HBIX CTpaHax,
«CrpaBeIMBbIC U HECIIpaBeAUBLIE UTPhIY, «[IpeacTaBieHne 0 reOMeTpUYECKOi BEPOITHOCTH,
«MaJsoBeposITHbIE COOBITHS B pealibHOM MUpPE», « TUMMHYHBIE OUOKYU MPU PELIICHUH BEPOSITHOCTHBIX
3a1auy.

«HausHas Teopust MHO)kecTB b. bosbrano», «I'. Kantop n ero Bkiaj B pa3BUTHE TEOPHUH
MHOECTB», «BKkiaj B pa3BuTHe MateMaTHKu rpynnsl yuéHsix H. Bypoaku», «CuérHbie u
HecuéTHbIE MHOXECTBay, «Ilapagokc 6panolOpest u Apyrue napagokchl TEOPUU MHOXKECTBY, «Metoa
JOKa3aTeNbCTBA OT IPOTUBHOIO».

31




4) TemaTnyeckoe MJIAHHPOBAHHE

Tabnuisl. YnopsaounBaHue
JIAHHBIX U TIOMCK
nHpopManuu

N3Bneuenue u
MHTEpIpeTays TaOIUYHBIX
JTAHHBIX.

[Toncy€Tsl M BHIYMCIIEHUS B
TabIuIax

CronOuUKOBBIE AUArPAMMBI
Kpyrossie quarpammsl

CTAaTUCTHYCCKHNX NAaHHBIX U YHCIIOBBIX MaCCUBOB
C TIOMOILIBIO TaOJIHII U AUArPaMM C

(memorpaduveckue 1aHHbIC, TPOU3BOJCTBO
[MPOMBILUIEHHOMN U CEIIbCKOXO03CTBEHHOU
MPOTYKITHH, OOIIECTBEHHBIC U TIPUPOIHBIE

SIBJICHUS).

N3yuaTh MeTO B paOOTHI C TAOIUYHBIMH U
rpagUYecKUMH MTPECTABICHUSIMHU TAaHHBIX C
MTOMOIIIBIO ITU(PPOBBIX PECYPCOB B XOJIE
MPaKTHYECKUX padoT

MCITOJIb30BAHHUEM AKTYAJIbHBIX U BaAXXHBIX JaHHBIX

OcHoBHbIE BHAbI Y4eOHOI Koa- | K/P
Ne Tema JeATeJILHOCTH BO
y4yalmxcs 4acoB
(yuammecst Oyayr...)
7 kaace

Anredopandeckue BpIpakeHusi | HaxoauTs 3HaueHUE YHCIOBOIO BBIPAKEHHUSI, 12 1
UucnoBbie BBIPAXKEHUS, 3aMKCHIBaTh YUCIIOBBIC PABCHCTBA, BBHITIOIHATh
3HAYEHHE YUCIOBOTO apudmeTndeckue qecTBHS, IPOBEPATH BEPHOCTD

{1 | BBIPQXKCHUS, YMCIOBOC YICIIOBOTO paBeHCTBA. MIMeTh mpeacTaBieHne o
PaBEHCTBO, BEPHOE PaBEHCTBO, 3HAYCHUH aJIreOpandeckoro BhIPAXKEHUs, O
neiicrus 1,2,3 cTynenei, JIOIIYCTUMBIX U HEJOIYCTUMBIX 3HAUEHUSX
MTOPSIOK BBITTOTHEHUS nepeMeHHO. CaMOCTOSTENNFHO OTPEAEIISATh
JIEHCTBUI. MOPSIIOK BBITTOJIHEHUSI IEHCTBUM, IPUMEHSITh
3HaueHue anredpandeckoro apu(MeTHYECKIE 3aKOHBI CIIOKCHHS U YMHOXKCHUS.
BBIPXEHHUSI, JOITyCTUMBIE CocCTaBIATH MATEMAaTHIECKYIO MOJIENb PEATbHON
3HAYEHWsI IEPEMEHHOM, CUTYAINH, UCTIONB3YsI MaTEMaTHIECKUHN SA3bIK;
anreOpanvecKue BhIPaXKCHUS, OCYIIIECTBJIATh MOMCK HECKOJIBKUX CIIOCOO0B
apu(MeTHYEeCKHE 3aKOHBI, pelieHus. PemaTth TeKCTOBBIC 3a1a4u, BBIICISAS TPU
JNEHCTBHS C AECATUIHBIMU JTara MaTeMaTHYeCKOTo MoaeTupoBaHus. iMeTs
IPOOSIMH, ACUCTBUS C MPEJICTaBICHUE O 3aKOHAX CJIIOKEHUS U
OOBIKHOBEHHBIMH JJPOOSIMH. yMHOXeHHS. HaXoauTh 3HaYeHHE YHUCIIOBOTO
BykBeHHbIE BBIpaXKeHUS, BBIPYKEHHSI, NCIIONB3YS 3aKOHBI M CBOMCTBA
MaTeMaTH4YeCKasi MOJIEIb, apudmernyeckux aevictsuil. [IpuBouTH MOTOOHBIE
(hopMyJia YETHOTO U HEUETHOT'O | CllaraeMble, YIPOIIATh YNCIIOBbIC BHIPAKCHHS U
gucina. [lepemecTUTeNbHBIH, HaXOJHTh €ro YUCIOBOE 3HaueHune. PackpriBaTh
coueTaTeNnbHBINH U CKOOKH, MTPUMEHSIS TIPaBHUJIa PACKPBITHS CKOOOK.
pacnpeeIUTeNIbHbIN 3aKOHBI Pemarh ci10HbIE BBIYUCIUTEIBHBIC IPUMEPHI U
CJIOKCHHUS U YMHOKEHUS, ypaBHEHUsI, IPUMEHSIS [TPaBHJIa PACKPBITHS CKOOOK
paIMoHANBHEIH CIIOCO0, Y pacIpeIeUTeNbHbIN 3aKOH YMHOKESHU.
VIOPOIIECHUE aNreOpandecKux
BBIPAKCHUM.
PacnpenenurensHelil 3aK0H
YMHOXEHUSI, TTPaBHiIa
PaCKpBITHS CKOOOK,
anrebpandeckas CyMMa,
PacKpbhITHE CKOOOK U
3aKJIFOUYEHUE B CKOOKH.

2 IIpeacraBiaeHHe JAHHBIX OcBanBaTh CIOCOOBI MPEICTABICHUS 7 1
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YpaBHeHue ¢ OTHUM
HEU3BECTHBIM

[lepemennas BenuurHa,
MOCTOSIHHASI BEJIMYHHA,

KO3 PHULMEHT NP ITEPEMEHHON
BETIMYWHE, B3aNMHOE
YHUYTOKEHHE CIIaraeMbIX,
npeoOpazoBaHNue BEIPAKCHUH,
JIuHelHoe ypaBHeHue. Ilepenoc
cllaraeMbIX U3 OJJHOHM 4acTh
ypaBHEHHS B APYTyI0, CMEHA
3HaKa MpH MepPeHoce,
YMHOKEHHE U JIeIeHHEe Ha OJTHO
u TO e yncno. CocTaBineHue
MAaTEeMaTHUYECKON MOJIETIN
peaIbHOM CUTYyally, pELICHUE
TEKCTOBBIX 33/1a4.

NmeTs mpeacTaBieHne o MpaBmiiaX pemeHus
YpaBHEHUH, O IEPEMEHHOMN U TOCTOSIHHOM
BEIUYMHAX, 0 KOA(PDUIIUCHTE TIPU TISPEMEHOM
BEIMYMHE, O B3ANMHOM YHHUYTOKEHUH CIIaraeMbIX,
0 mpeoOpazoBaHUU BEIpaKeHUH. PermaTh
ypaBHEHUS, PUBO/IS TIPH 3TOM ITOA00HBIC
cllaraeMble, pacKpbIBasi CKOOKH U YIIPOIIas
BBIpa)KCHHE JIEBOM YacTu ypaBHEHHUs. PemaTte
TEKCTOBBIC 33]]Ja4l Ha COCTABJIICHUE YPABHEHUIA;
HCIIOJIb30BaTh JIAHHBIC TIPABUIIA U (POPMYJIBIL.
Pemats cioxHbIe YypaBHEHUS, TPUBOAS MTPH STOM
ITOAOOHBIE cllaraeMble, pacKphIBast CKOOKH U
yIpoIasi BRIpaXXCHUE JICBOK YacTU ypaBHECHHUS.
[TokasbIBaTh, 4TO ypaBHEHHE HE UMEET PEIICHUS U
BBLIETTUTH IIPH 3TOM YCIIOBHSI, KOT/Ia ypaBHEHHE HE
HUMECT pCIICHUS; pCHIUTh YPABHCHUC, NUCIIOJIb3Ys

CBOICTBa ponopuuu. Pemiats ypaBHEeHHUS,

coJiepKalliye MePeMEHHYIO MO/ 3HAKOM MOZYJIS.
CoCTaBIIATh MAaTEMAaTHUYECKYIO MOJIENb PEaIbHON
CUTYyalluH, a 3aT€M PEIINTh YPaBHEHHUE 10 IPaBUiIaM

OnucarejbHas
CTATHCTHKA

Yucnosslie HAOOPBHI.
Cpennee
apupMeTHIecKoe
YHCIIOBOTO Habopa
Menmana 9uCI0BOTO
Habopa.

Y cToU4nBOCTh
MeIHaHbI

Pemenue 3amau ¢
MTOMOIIIBIO CPETHETO
apu(pMETHIECKOTO U
MeHaHbI
Haubonsmiee u
HaWMEHBIIIECE
3HAYEHMSI YUCITIOBOTO
Habopa. Pazmax

OcBauBaTh MOHATHS: YUCIOBOM HaOOp, Mepa
LIEHTPAJIbHOU TEHJEHIIUU (Mepa LIEHTpa), B TOM
qucie cpegHee apudMeTnieckoe, Me1uaHa.

OnuchIBaTh CTATUCTUYECKHUE JIAHHBIE C TIOMOIIBIO
cpenHero apuMeTHIecKoro u Mmeanansl. Pemars

3aIaun.
M3yuaTh CBOMCTBA CPEAHUX, B TOM YHUCIIE C
MOMOIIBIO ITU(POBBIX PECYPCOB, B X0/
MPAKTUIECKUX PadoT.

OcBauBaTh MOHATHS: HAUOOJIbIIIEE U

HauMEHbIIIee 3HAYEHUS YMCIOBOTO MacCHBa,
pa3max. Pemate 3a1auu Ha BBIOOp criocoba
OTHMCAHUS JAHHBIX B COOTBETCTBUU C TIPUPOJION
JAaHHBIX U OCJIIIMU UCCIICAOBAHUA

33




OaHOYIEeHBI 1 MHOTOYJIE€HBI
CrerneHb ¢ HaTypaJbHBIM
Moka3aTesieM, OCHOBaHHUE
CTEIICHH, TIOKa3aTelb CTCIICHH,
BO3BEJICHHE B CTCIICHD, YCTHAS
CTEICHb, HEYETHAs CTCIICHb,
CTEIICHM YMCJIa 2, CTEIICHU YuCiia
3, cTENEeHU YKCIIa 5, CTENEH!
qrciia 7, CTENEHH COCTaBHBIX
uucen. CBOMCTBA CTEIECHEH,
ITOKa3aTeIbCTBO CBOMCTB
CTEIIEHEH, TeOpeMa, YCIOBHE,
BaKTIOYCHHE, CTEIICHUC Pa3HBIMU
OCHOBAHMSIMH, ICHUCTBUS CO
CTEMEeHSIMH OJUHAKOBOTO
MoKa3aTeciisd, CTCIICHD C HYJ'ICBI)IM
rmokasaresieM. OTHOYJICH,
CTaHIapPTHBIN BHU]I OJTHOYJICHA,
KOX(PGUITUEHT OTHOUIICHA.
YMHOXEHHUE OJJHOUYJICHOB,
BO3BEJICHHE OJTHOYJICHA B
HaTypallbHYIO CTEIIEHb.
MHorouJsieH, YiICHBI
MHOI'O4JICHA, HpI/IBeILCHI/IC
MMOJJOOHBIX YWICHOB MHOTOYJICHA,
CTaHI[apTHLIﬁ BHJ MHOT'OYJICHA,
nojimHoM. ClIoKeHue
BBIYMTAHNE MHOTOYJIEHOB,
anredpandeckas CymMMa
MHOTOWICHOB, TTpaBmIa
COCTaBJICHHSI alre0pandeckoi
CYMMBI MHOTOYJICHOB.
VYMHOKXEHIE MHOTOYJICHA Ha
OJIHOWIEH, PACIPEACIIUTEIbHBINA
3aKOH YMHOXKEHUSI, BBIHECCHHE
0011Ier0 MHOXKHUTEJIS 32 CKOOKH.
CBOWMCTBO JIe/ICHUS CyMMBI Ha
YUCII0, TIPABUIIO
JIeTISHHUs] MHOTOYJIeHA
Ha OJTHOYJICH

'YMEIOT BO3BOAUTE YHCHIA B CTCTICHE, Y MECIOT
HaXOIUTh 3HAUYECHHUS CIOKHBIX BBIPAXKEHHUH CO
CTEIICHSIMU, IIPEICTABISATH YHCIIO B BUE
[IPOU3BEACHUS CTENEHEN. YMEIOT N0JIb30BaThCA
TaOuIeit CTeTIeHEeH MPH BHITIOTHEHUN BBIUUCICHUI
CO CTEIEHSIMU. Y MEIOT IPUMEHSATH CBOMCTBA
CTEIICHEH JJIs1 yIPOIICHUSI YUCIOBBIX U
anreOpandIecKuX BRIPaKCHUI; TPUMEHATH CBOMCTBA
CTEIICHEH JJIs1 yIPOIIECHUSI CIIOKHBIX
QnreOpanvecKux po0eii; HAXOAUTh CTEIICHb C
HYJIEBBIM IOKa3aTeIeM. YMEIOT HAXOAUTh 3HAUCHHE
OHOWJICHA ITPU YKA3aHHBIX 3HAYEHUAX
MEepEMEHHBIX. Y MEIOT IPUBOJIUTH K CTAHJAPTHOMY
BHTY CIIOXHBIE OJJHOWICHBL;, pab0TaTh 1O 3aJaHHOMY
QITOPUTMY. 3HAIOT AJITOPUTM YMHOXKECHUS
OJTHOYWJICHOB U BO3BEJICHUS OJTHOWICHA B
HaTypaJbHYIO CTENEHb. MOr'yT IPUMEHSATH IIPABUIIA
[YMHO>KEHUSI OJTHOYJICHOB, BO3BEACHUS OJHOUJICHA B
CTEINEHb JJI YIPOLICHUs BelpaxeHuil. imerot
MPEACTABICHUE O MHOTOUJICHE, O JCHCTBUU
MPUBEICHUS TTOJOOHBIX WICHOB MHOTOWIEHA, O
CTAaHAAPTHOM BUJEC MHOTOWIECHA, O OJIUHOME.
MoryT IpUBOJUTE CIOXKHBIM MHOTOUJIEH K
CTAaHAAPTHOMY BUAY U BBISICHUTb, IPU KaKUX
BHAUYECHUSX NIEPEMEHHON €ro 3HAYEHUE PABHO
JTAHHOMY. YMEIOT BBITIONHATH CJIOKEHUE U
BBIYUTAHUE MHOIOYIEHOB. Y MEIOT IPUMEHSTh
mpaBujia CJIOKCHUA U BBIYUTAHUA OJAHOYJICHOB JJIsd
[YIIPOLLEHUS BEIPAKEHUN U PELLICHUS] YPAaBHEHUM.
MMeroT npeacTaBieHUe O PACIPEACIUTEILHOM
BaKOHC YMHOXCHU, O BBIHCCCHUN OGHIGFO
MHOKHTEJS 32 CKOOKH, 00 orepaiiii yMHOKESHHS
MHOTOYICHA Ha OJTHOWICH. 3HAIOT MPABUIIO JCTICHUS
MHOTOYICHA Ha OJTHOWICH. Y MEIOT JEIUTHhMHOTOUJICH

Ha OJHOYJICH.
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CiryyaiiHasi U3BMEHYMBOCTh

[ Ipumepsl ciaydaliHON
M3MEHYMBOCTH. TOYHOCTD U
[OTPEIIHOCTh U3MEPEHUN

TeHIeHIuY 1 caydaitHbie
OTKJIOHEHHUS

HJacToTkI 3HAYECHUI B MacCHUBE
ITAHHBIX

[ pynnupoBKa JaHHBIX.
['ucrorpamma

Bri6opka. Poct uenoBeka

OcBanBaTh MOHATHS: YaCTOTa 3HAUCHUN B
MacCHBE JIaHHBIX, TPYIITUPOBKA TaHHBIX,
rUCTOTpaMMa.

CTpOI/ITB nu aHaJII/I3I/IpOBaTB TUCTOI paMMBI,
moAOUpaTh MOAXOSAIINH 1Iar TPYIIUPOBKHU.

OcBauBaTh TpadUueCcKue MPeICTABICHUS
[Pa3HbIX BUJOB CIy4aliHON U3BMEHYMBOCTH, B TOM
YHUCIIE C TOMOIIIBIO ITU(PPOBBIX PECYPCOB, B X0OJI€
MPAKTUYECKON pabOThI

I'padsl. Bepmmna u pédpa
rpada. CteneHb BEpITUHBI.
[Tytu B rpade. CBs3HbIe
rpadbl

3aoaua o Kénuecbepeckux
MOCMax, Unepossvl nymu u
9Ueposuvl epagul

Pa3Jio:keHue MHOT04J1€HOB HA 3HAIOT aJIrOPUTM OTBICKaHHUS OOIIIETO 16
MHOKHTEJTH MHOKHTENS HECKOJBKUX OJJHOWIEHOB. YMEIOT
BBITIOJHATE BBIHECEHHE OOIEr0 MHOKHTENA 3a
Brinecenne obuero MHOMKHUTCI | cx0GKu 110 anroput™y. Y MEIOT IPUMEHSTH IIPUEM
32 CKOOKH, HAMOOTBIINI OOIMH | by ivocenis 0BIIEro MHOKHTENS 32 CKOOKH s
flenuTens Ko huunenTos, YIPOILEHHUS BBIYMCIEHHIA, pEllleH s yPaBHEHHIA.
AITOPHTM OTBICKAHHS OOIIET0 VMEIOT BBITIOJHATE Pa3iOKeHHe MHOTOUIEHA Ha
MHOXKUTCIIS HECKOIBKIX MHOKHTEIH CIIOCOOOM IPYIITMPOBKH 110
oaHowIeHOB. Criocod aJIrOpUTMy. YMEIOT BHIOJIHSATH Pa3IOkKEHNE
[PYIIUPOBKH, pasioKCHUC Ha TpEXUIeHa Ha MHOKHTENHU CIIOCOOOM IPYTIIHPOBKH.
MHOKHATENH. POPMYJIbI 3HAIOT, KaK Pa3JIoKKTh MHOTOUJIEH HA MHOKHTEIIHU
COKPAIICHHOTO yMHOXCHHA, C TIOMOMIBIO (POPMYIT COKPAILIEHHOTO YMHOKEHHSI.
PasoKCHUC Ha MHOZKHTCIH O MoryT cBo60IHO IPUMEHSATH PA3I0KEHUE
(bopmy:tam cokpaterHoro MHOTOYJIEHA HA MHOYKHTEIH € TOMOIIBIO (hOpMYyIT
YMHOXKEHUS, OPMYJIa PASHOCTH | oxpameHHOro yMHOKEHHS /UIS YIPOIICHHS
KBaJIpaToB BBIUMCIICHUN U pellIeHus ypaBHeHu!. MimeroT
TIpeCTaBIeHHe O KOMOMHMPOBAHHBIX PUEMAX
PasI0/kKeHHs HA MHOXKHUTENH. Y MEFOT IIPUMEHSTh
pasJIoKeHHe MHOTOUIEHA Ha MHOYKHUTEIH C
TIOMOIIBE0 KOMOMHALMH Pa3IMYHBIX TIPUEMOB JIJIsT
YIIPOLIEHUS BBIUNCICHUH, PEILICHNS YPABHEHU.
I'padwi 3
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0 Jlornueckue yrBepxaennsi |OnepupoBatb  MOHATHUAMM: BBICKa3bIBaHUE, 4
H BbICKA3bIBAHUS MCTHHHOCTh W JIO)KHOCTh  BBICKA3bIBaHUS,
YTBepKACHUA 1 CJI0)KHBIE U MPOCTHIE BBHICKA3bIBAHHUS, OTPHIAHUE
BbICKa3bIBaHusA. OTpuLiaHue .

BBICKA3bIBAaHUI, YCJIOBHBIE BBICKa3bIBaHHUS]

Y cnoBHBIE YTBEPXKICHU

MMIUTUKALUN).
OOpaTHbie U PaBHOCUIIbHbBIE (MMIUTHKALH)
yrBepxkaenns. [Ipu3Haky 1 Ctpouth BBICKA3bIBaHU, OTPULAHUS]
CBOMCTRBA. HeO6XOI[I/IMBIe u BBICKaSBIBaHHﬁ, IHCITOYKHU YM03aKJ'IIO‘IeHI/II71 HAa|
AOCTATOYHBIC yCIOBM:A OCHOBE HMCIIOJIb30BaHMSI IIpaBUI JIOTUKH.
TIpomusononosicnore OnepupoBaTh MOHATHUSIMU: ONpeJIeIeHuE,
YmeEepoHCOCHU. AKCUOMa, TeOpeEMa, JO0Ka3aTEIbCTBO.
oxazamenvcmeo om

[IpuBoaHTE IPUMEPBI U KOHTPIIPUMEPHI

npOMUEHO20. o

JUUTA IOATBEPKACHUS] CBOUX BBICKA3bIBAHUU.

10 | Auredpaunyeckue 1podu HmeroT npeacTaBieHue 0 YUCIHUTEINE, 20

Anrebpandeckas 1poob,
YHCIIUTENb APOOH, 3HAMEHATEb
Ipobu, 00IaCTh TOMYCTUMBIX
3HayeHuil. OCHOBHOE CBOMCTBO
anreOpanvecKon ApooH,
CoKkparrenne apodei,
NPUBEICHUE aNTeOpandecKux
npo0eii k o0meMy
3HaAMEHATEI0. YTIPOIeHNne
BBIPAKEHUH, CJIOKEHHE U
BBIYUTAHUE aIreOpandeckux
Ipo0eii ¢ pa3sHBIMU
3HaAMEHATeJIIMH, HAUMEHBITHI
00K 3HaMEHATeNb, TPABHIIO
MIPUBEACHUS aNTreOpanyecKux
Ipobeii k obremMy
3HaAMEHATeIIIo,
JIOTIOJIHUTEIILHBI MHOYKHTEIIb,
JOIMYCTUMBIE 3HAYCHUS
NepEeMEHHBIX. Y MHOXKEHHE H
JieJIeHne anre0pandecKux
nIpo0eii, BO3BeCHUE
anredpanveckux Apooeii B
CTeleHb, Npeo0pa3oBaHue
BBIPAXKEHUMH, COEpIKALLINX
anredpanveckue qpoou.
[IpeobpaszoBanue
palMOHATIBHBIX BBIPAKCHUI,
JIOKa3aTeIbCTBO TOXKJIECTBA

3HAMeHaTele anredpandeckoil qpodu, o 3HaYeHUH
anreOpanveckoi IpodH U 0 3HAYCHUH MIEPEMEHHOM,
TP KOTOPO# anredpandeckas ApoOb HE UMeeT
CMBICNIA. YMEIOT IPUMEHSTH OCHOBHOE CBOHCTBO
I[pO6I/I; HaXO0AUTb MHOXKCCTBO JOITYCTUMBIX
3HaYEHUH MMePEeMEHHON anreOpanvaeckoi Ipoom.
HmeroT mpeacTaBiIeHre 0 HAMMEHBIIEM 00IeM
3HAMEHaTelle, O JOMTOJHUTEIILHOM MHOXKHUTEE, O
BBITIOJTHEHUU JICHCTBHS CIIO)KEHHS M BEIYUTaHUS
npo0eii ¢ pa3sHbIMH 3HaMeHaTesiMu. Vimeror
npezcTaBieHue 00 YMHOKEHUH U JIeTICHUH
anreOpanvyeckux ApoOeid, BO3BECHUHN X B
CTENEHb. YMEIOT MOJIb30BATHCS AJITOPUTMAMU
YMHOXEHHUS U JIeNieHus qpo0eii, Bo3BeleHus ApooH
B CTEIIEHb, YNPOILAsl BeIpaxxeHus. ImeroT
Hpe/ICTaBIeHHEe O MPeoOpa30BaHNK PAIIMOHAIBHBIX
BBIPAKEHHH, HCTIOJIB3YS BCE JACHCTBUS C
anrebpandeckuMu 1podsiMu. MoryT
npeoOpa3oBBIBaTh PAllMOHATBHBIC BBIPAKEHHS,
UCIIOJIb3YS BCE ICHCTBHS C alIreOpandecKuMu
JIPOOSIMH.
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11 | Cay4aiiHble ONBITHI OcBauBaTh MOHSTHS: CIyYailHBId omBIT W 3
ci1y4aiiHble COOBITUS clydailHOe  CcOObITHE,  MaJlOBEpOSITHOE |
1IpuMepbl CITyaHHbIX NPaKTUYECKU JIOCTOBEPHOE COObITHE. M3ydarh
OTIBITOB U CITY4YaiHbIX .

. 3HaYMMOCTb MaJIOBEPOSTHBIX COOBITHI B IPHPO/IE
coObITHii. BepositHOCTH 1 5
4ACTOTEI COBLITHI 1 OoOILIeCTBE Ha BaXHBIX IpuMepax (aBapuu,
MoHeTa 1 UrpanbHas KocTh B |HECUACTHBIC  CIIyYad, 3alllMTa  TEPCOHANbHOMH
Teopuu BeposTHocTel. Kak u MH(pOpManuu, nepeada 1aHHbIX ).
3a4€M y3HAThb BEPOSATHOCTL  [MI3ydaTh pOJIb KIACCHYECKHUX BEPOSTHOCTHBIX
coObrust. [IpakTiyeckas Mojenei (MOHEeTa, WrpajbHas KOCTh) B TEOPHH|
n
paGOIa Yacrora BbIIaICHAS BEPOSTHOCTEI.
opia .
HabmtoaTe 1 u3y4yaTh 4acTOTY COOBITUN
BepositHocTHas 3amura
B IIPOCTBIX IKCIEPUMEHTAaX, B TOM YHUCIIE C
nH(pOpMaIUK OT OTUOOK
MOMOIIIBIO IIU(POBBIX PECYPCOB, B X0
MPAaKTUYECKON pabOTHI
12 | JIunelinag pyHkuus u eé YMeroT HaXxoIUTh KOOPAWHATH TOYKU Ha 12

rpadux

IIpssMmoyroiibHas cucreMa
KOOpJMHAT, KOOPANHATHAS
IUIOCKOCTh, OCH KOOP/IMHAT,
KOOpJAWHATHBIE YIIIbl, adcuucca,
OpJMHATa, OCh a0CIIUCC, OCh
OpAMHAT, HAYAJIO KOOPIMHAT,
KOOPAWHATHI TOYKH, 3aJJaHHON B
HpSAIMOYIOJIBHOM CUCTEME
KOOpJMHAT; alTOPUTM
MOCTPOCHHUS TOUKH, aJITOPUTM
OTBICKaHUS KOOPAWHAT TOUKH.
@yHKIUS, HE3aBUCUMASI U
3aBHCUMas IepEMEHHas,
00J1aCTh OnpenesIeHus U
MHOECTBO 3Ha4eHUI QyHKIINH,
KYCOYHO-3aJIaHHasi QYHKIHS,
crnoco0bl 3a1aHusl QyHKINY;
rpaduk GyHkpm. [Ipsmas
MIPOTMOPITUOHATHHOCTD,

KO3 puLneHT
MIPONOPLMOHANTBHOCTH, TpapuK
IpsAMOM NPONOPLUUOHAIBHOCTH,
yrioBoi K03 HUIHEHT, rpaduk
TUHEeHHON QyHKUMH. JIuHelHas
(hyHKIHS, He3aBUCHMAs
MepeMeHHas1, 3aBUCUMAs
nepeMeHHas, rpaduK JIMHEHHON
(dhyHKIIMH, 3HAK
[IPUHAJIEKHOCTH, HauOoblLIee
3HA4YeHUE JTUHEHHON QyHKIMN
Ha OTpe3Ke, HAaUMEHBIIIEE
3HaueHHE (PyHKIMM Ha OTpe3Ke,

IUIOCKOCTH, OTMEYaTh TOUKY C 3aJaHHBIMU
KOOpJMHATAaMH, UCITOJIB3YS allTOPUTM MOCTPOEHUS
TOYKH B MIPSIMOYTOJILHON CHCTEME KOOPANHAT.
YMET CTPOUTH NPSAMYIO, YIOBJIETBOPSIOLLYIO
3aJaHHOMY YPaBHEHHIO, CTPOUTH HAa KOOPAMHATHOM
TUIOCKOCTH Te€OMeTpUYEeCKHe QUTYPBI H HAUTH
KOOPJMHATHI HEKOTOPBIX TOYEK (PHUTYpBI. 3HAIOT
ompeiesIeHNe YUCIOBON (QYHKIINH, 00JIaCTH
ompeJiesieHusI U 00JacTH 3HaYeHUsT (PYHKITUH.

MoryT HaxoAuTh 00JacTh ONpeeicHUs (QYHKIUH,

MmeroT crocobax
(yHKINU:

TaOJINYHOM,

MMpeaACTaBJICHUC ) 3aJaHHs

AHAJIUTUYECKOM, rpapuuecKoM,

CJIOBECHOM. Vmeror HaXOJUTh|

KO3 (UIMEHT  NPONOPLUHOHAIBHOCTH,  CTPOWTH
rpaduK QYHKIUH y = KX, OOBSICHUTH W3y4YCHHBIC
MOJIOKEHHUSI HA  CaMOCTOSITENIbHO — MOJOOpaHHBIX
KOHKPETHBIX TIpUMepax. YMEIT OIpeeNsaTh 3HaK
yriaoBoro koadduimenta mo rpapuky. YMEHOT IO
(hbopmyne  omnpenensTh

BamoNHATE W O(QOPMIISITH TaONHIBI, OTBEYATH HAa|

XapaKTep MOHOTOHHOCTH;

BOIIPOCHI c [IOMOILBIO Ta0IuII. YmeroT
mpeoOpa3oBEIBAThL JUHEHHOE YpaBHEHHWE K BHIY|
NMTUHEHHON (QYHKIIMK y = KX + m, HAXOAWTh 3HAUYCHUE
(byHKIIME  T1pU
HaXOIWUTh 3HAYCHUE

dyHKumm;

3aJaHHOM 3HAYCHUU apryMCHTA,

apryMeHTra mnOpd 3aJaHHOM
3HAYEHNUH

byHKIIH

CTpOUTH TpaduK JIHHEHHOU
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BO3pacTalolas JUHeHHas
(byHKIIHS, yOBIBarOIIas
JIMHEHHAS (YHKITUS

13 | Cucrema AByX YypaBHEHHMIi C 3HAIOT MOHATHUSA: CUCTEMa YPABHEHUH, 13 1
ABYMSI HEU3BECTHBIMHU peLICHNE CUCTEMbI YPaBHEHUI. Y MEIOT
Cucrema ypaBHEHUH, pellIEHUE | ONPEAETTh, ABISAETCS JIH Napa YMCesl pelieHneM
CHCTEMBI YPaBHEHHIH, CHCTEMBbl YPAaBHEHUH. 3HAIOT aITOPUTM PEILCHUS
rpauIecKuiit METO peIIeHUs CHCTEMBI JIMHENHBIX YPaBHEHU METOAO0M
CHUCTEMBI, CUCTEMA MOJICTAHOBKH. YMEIOT peliaTh CUCTEMBI IBYX
HECOBMECTHA, CHCTEMa JIMHEMHBIX ypaBHEHUI METO/IOM MTOICTAHOBKH I10
Heompenenéuna. Meron ITOPUTMY. 3HAIOT AITOPUTM PEIICHHUS CUCTEMBI
MO/ICTAHOBKH, CUCTEMA ABYX JMHEHHBIX YpaBHEHUI METOIOM anrebpandeckoro
YPaBHEHUH C IByMs CJI0KeHus. MOoryT peniaTh CUCTEMBI ABYX
MIEPEMEHHBIMU, aJITOPUTM JMHEHHBIX YPaBHEHUIN METOAOM anreOpandeckoro
peLIeHHs CUCTEMBI IBYX CJIO’KEHHSL. 3HAIOT aJrOPUTM IpaduIecKoro
YPaBHEHUH C IByMs peuieHus ypaBHEHU. MOryT BBINIOJIHATD PELICHUE
MEPEMEHHBIMHA METOIOM ypaBHEHUH rpaduIecKuM criocobom. YMeroT
MOJICTAaHOBKH. MeToz peraTh TeKCTOBBIE 3a/1a4U C TOMOIIBIO CHCTEMBI
Ire0panvdeckoro CIOKEHHS. JIMHENHBIX YPaBHEHUN HA JBUKEHUE T10 JOPOTe U
[IpsimMas, napajuienbHasi OCH X, peke.
npsMasi, IPOXOAALIAs Yepe3
HA4ao KOOPAMHAT,
nepecedcHue rpaduKos,
rpaduyeckoe penieHne
YPaBHEHMUA.
14 | IloBTOpeHue 3a Kypc 7 KonTtposbHas pabora B pamkax 9 1
Kkjaacca (4 yaca — MIPOMEXKYTOUYHON aTTECTalH
BEPOSITHOCTh M CTATHCTHKA)
Bcero: 136 11
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Ne Tema OcHoBHbBIE BU/IbI YUeOHOM J1eSITeJIbHOCTH Koa- | K/P
yuyammxcs (yqamuecst OyayT...) BO
JacoB
8 kaacc
1 | MMoBTOpEHHUE Kypca 7 3HAIOT MpaBuia JeHCTBUI ¢ OOBIKHOBEHHBIMH 5
KJjacca U JCCATUIHBIMH IPOOSIMH. Y MEIOT UX
IIpaBuna neiicTBuii ¢ IIPUMEHSTh. 3HAIOT OCHOBHbBIE CBOWMCTBA
JNECATHYHBIMHU U CTEIEHHU C HAaTYpaJIbHBIM ITOKa3aTeleM. Y MCIOT
OOBIKHOBEHHBIMH JAPOOSMHU. MPUMEHSITh CBOMCTBA NP PEUICHUH 3a,1a4.
CBolicTBa CTCIICHHU C 3HAIOT, KaK BBIMOJIHATH IPEOOPa30BaAHUS
HATypaJIbHBIM [TOKA3aTeIeM, | MHOTOWICHOB, IIPUMEHSS (POPMYJIBI
JEUCTBUS CO CTEIICHSIMHU COKPAIIIEHHOTO YMHOXEHUS
OJIMHAKOBOTO ITOKA3aTeJIs. [ToBTOPSAIT, M3YYEHHOE U BBICTPAUBATH CHCTEMY)
KBangpat cymmsl, kBagpaT SHAHMIA.
pasHOCTH, pasHOCTD Pelath 3a1aud Ha IPEACTaBICHHUE U ONMCAHHE
KBaJIpaToOB, Pa3HOCTh KYOOB,
MAHHBIX C TOMOIIBIO U3YYCHHBIX XapaKTEPUCTHUK.
CyMMa KyOOB, Pa3JIOKCHHUE HA
MHOSKHTEIH 110 (hOpMyJIaM Pemath 3a1a4u Ha MIPE/ICTABJICHHE
COKPALIEHHOTO yMHOXKeHHs.  [[PYIIMPOBAHHBIX  JIAHHBIX M ONKCAHHE
CIIy9aiiHON M3MEHYHBOCTH.
IToBropenue: npenacrasienue | PemaTh 3a1a4n Ha ONpECICHHIE
JIAHHBIX, OITUCATEIIbHAS YaCTOTHI CIIYYalHBIX COOBITHIA,
CTaTUCTHKA 00CyXIeHUE PUMEPOB CITYIAMHBIX
[ToBTOpEHME: ciydyaitHas COOBITHIA, MAJIOBEPOATHBIX U
M3MEHYNBOCTH, BBEICHIE B MPAKTUYCCKU NTOCTOBCPHBIX cnyqaﬁHHx
Teopuio rpados COOBITHIA, UX POJU B MPUPOJIE U KUZHU
[ToBTOpEHME: TOTHKA, HeloBeKa
CITy4aifHbIE OTBITHI
U CIlydaiiHble COOBITHS
2 | PaunoHaJIbHbIE 3HAIOT MOHATHE PAIlHOHATBHON ApOOH; 42 3
BbIPAKCHUA VYMEIOT BBIIOIHATL JEHCTBHUSA CIIOKEHUS,

BBIYUTAHUS, YMHOKEHHS, JIEJIeHMUS,
COKpAIICHUS PAIlHOHATILHBIX IPO0eii;
VYwMmeror BBITIOJIHATH TOXKICCTBCHHBIC

npeoOpa3oBaHMs PAIMOHATBHBIX BRIPAKCHHI;
YMeroT perarh paluoOHAIbHBIE YPABHEHUS,
3HAIOT MOHATUE CTEMEHHU C OTPUIATEIbHBIM

IMoKa3aTelIeM, CBOMCTBA CTCIICHEH
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MHoxecTBa

MHO%€eCTBO, TIOJAMHOXECTBO,
MIPUMEPHI MHOYKECTB
Onepanuu Haj
MHOXk€eCTBaMU. JluarpaMmsl
Ditnepa

OCBaI/IBaTB INOHATHUA: MHOXKCCTBO, 3JICMCHT
MHO>KECTBA, IIOAMHOMXKECTBO.

BLIHOJ'IHSITB onepauHH Had MHOXCECTBaAMU:
00beINHEHNE,

repeceueHue, A0MOJTHCHHUE.

Hpa@uﬂo VYMHOMNCEHUS Hcnoap30BaTh CBOMCTBA: IMEPEMECTUTCIIBHOC,
COYETaTEeIbHOE, PACIPEACIIUTENBHOE,
BKJTIIOYeHUs. Vcrionb3oBaTh rpaduyeckoe
MIPEACTABICHUE MHOKECTB IPU OITUCAHUU
peabHBIX IIPOLIECCOB U SBJICHUM, IIPU PELLICHUH
3a]1a4 U3 IPYruX y4eOHBIX MPEAMETOB U KypCOB

MaremaTu4eck OcBauBaTh HOHATHUS: AJIEMEHTAapHOE COOBITHE, 1

0€ ONMHCAHHE Clly4ailHOE€  COOBITHE KaK  COBOKYIHOCTh

CaydanHbIX 0J1arONPHUATCTBYIOIMX 5JIEMEHTAPHBIX

coObITHIT .

. COOBITUH, pPaBHOBO3MOXKHBIE 3JIEMEHTapHbIE

Crny4aiinbie 5

OLBITEL I COOBITHSI.

3IIeMCHTApHBbIE Pemate 3a1a4n Ha BBIYMCIIEHUE BEPOATHOCTEH

COOBITHS. COOBITUI TI0O BEPOATHOCTSIM 3JIEMEHTAPHBIX

BeposarHocTH COOBITHH CTy4alfHOTO OIBITA.

JICMCHTapHBIX Pemrats 3am1a4u Ha BBIYMCIICHUE BEPOSATHOCTEH

COBBITHH. COOBITUMI B ONBITAX C PaBHOBO3MOKHBIMHU

PaBHOBO3MOXKH

Lle PIIEMEHTApHBIMU COOBITHSIMH, B TOM 4HCIE C

STeMeHTapHBIE ITOMOIIBI0 KOMITBIOTEPA.

COOBITHS [IpoBOINTH 51 n3y4aTh OIIBITHI c
[PABHOBO3MOKHBIMHU 3JIEMEHTapHBIMA

cOObITUSIMU  (C ~ HWCIOJIb30BAaHUEM  MOHET,
UTpaJIbHBIX KOCTEH, IpYrux Mojened) B xojie
MPaKTUYECKON pabOThI
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KBagparHble KOpHH.
JeiicTBUTEIbHBIC YHCJIA.
KBanpartuunas ¢pyHkius,
HYJIM KBapaTUYHOU
byHKIIH, KO3PPUITUEHTHI
KBaJpaTUYHON (PyHKITHH.
®ynkuus y = x2, rpaduk

ynkmun y = x?,
rpaduyeckoe perieHue
ypaBHEHHUS.

KBanpatHblii KOpeHb,
KBaJPAaTHBIN KOPEHb U3
HEOTPULIATEIIBHOTO YUCIIA,
IIOJIKOPEHHOE BbIPAXKEHUE,
W3BJICYCHHE KBAPATHOTO
KOpPHSI, UppaLlMOHAJIbHBIE
qucla, KyOu4ecKkuit KopeHb

M3 HCOTPHULATCIBHOI'O YrCJia.

MHO03K€eCTBO palliOHATbHBIX
YHCe, 3HAK
MIPUHAITIC)KHOCTH, 3HAK
BKJTFOUCHUSI, CHMBOJIBI
MaTeMaTHYeCKOTO S3bIKa,
OCCKOHEYHBIE JECATUUHBIC
MePHONIECKHe TpooH,
MIEPHOJT, YUCTO-
nepuoandeckas 1poob,
CMEIIaHHO-TIEPUOINICCKas
Ipo0b, UppaLlMOHAIIEHEIE
ypcaa, OECKOHEeUHast
JeCsITHYHAs
Henepuoanyeckas qpoob,
UppalMOHANIbHBIE
BbIpakeHUs. MOyJIb 4KcCIIa,
KBaJIpaTHBIN KOPEHb U3
CTCTICHH, TOXKIECTBO

Hmerot pencraBieHue 06 onpeaesieHun
MOAYJS AEUCTBUTEIBHOTO yKciia. Moryt
IIPUMEHSTH CBOMCTBA MOAYJs. MoryT
JIOKa3bIBaTh CBOMCTBA MOAYJIS U PELIaTh
MOJ1yJIbHbIE HEpaBEHCTBA. MIMeroT
MIPEACTABJICHUE O KBaJAPAaTHOM KOPHE U3
IIPOU3BEICHNUs, O BBIYMCIICHUU KOpHEU. Moryt
BBIYMCIIATH KBAJIPATHBIN KOPEHb U3
IIPOU3BENIEHNUS. 3HAIOT CBOICTBA KBAJAPAaTHBIX
KOpHE. MoryT npuMeHsTh JaHHbIE CBOMCTBA
KOpHEW ITpU HaXOXKIACHUN 3HAYEHUS
BBIpQXEHHI. YMEIOT BBIMOIHATH OoJiee
CJIOHBIE YIIPOLIEHUS BhIpAXKEHUN Haubosee
paloHaIbHBIM CIIOCOOOM.

26

41




KBaaparHble ypaBHeHHsI
KBagparnoe ypaBHeHue,
cTapmuii Ko3pPUIMeHT,
BTOpO KO3 PHUIINEHT,
CBOOOHEIN YJIeH,
IIPUBEIECHHOE KBAJPAaTHOE
ypaBHEHHE, TIOJTHOE
KBaJIpaTHOE ypaBHEHHUE,
HEMOJIHOE KBAJAPaTHOE
ypaBHEHUE, KOPEHb
KBaJIpaTHOT'O ypaBHEHUS,
pelIeHre KBaIpaTHOTO
ypaBHeHUsA. Metoj
BbIJIEJICHUS TIOJTHOTO
KBajipaTa, KBaipaT pa3HOCTH,
KBaJIpaT CyMMBI.
JIMCKpUMHHAHT KBaJpaTHOTO
ypaBHEHUsI, HOPMYJIBI
KOpHEH KBaJApaTHOTO
YpaBHEHUSI, IPaBUIIO
pelIeHrs KBaApaTHOTO
YpaBHEHHS.

Teopema Buera,
obpatHas Teopema Buera.
PannonanbHble ypaBHEHUS,
OMKBaJpaTHOE ypaBHEHHUE,
3aMeHa IEPEMEHHO1,
ITIOCTOPOHHUM KOPEHB,
nposepka. Cucremsl
YpPaBHEHUU, YpaBHCHU I
BTOpPOH CTEIIEHH, 33a4u Ha
COCTaBJICHHE CHCTEMBI
YPaBHEHUM.

HmeroT npencTaBiIeHue O MOJTHOM U
HEIOJIHOM KBa/IpaTHOM YPaBHEHUH, O PELIEHUH
HEIOJIHOTO KBaJApaTHOrO ypaBHEeHUs. Moryt
3anucaTh KBaJpaTHOE YpaBHEHUE, €CIIN
U3BECTHBI €10 KOApGHUIMEeHTH. MoryT pemarb
IIOJIHbIE KBaJIpaTHBIE YPABHEHMSI, PA3JI0KUB
€ro JIEBYIO 4aCTh Ha MHOYKUTENIH. 3HAIOT, KaK
HAWTH TaKoe MOJIOKUTEIbHOE 3HAUCHHE
napameTpa, 4ToObl BbIpaKeHHE ObLIO
KBaJIpaTOM CyMMBbI WK pa3HOCTU. MoryT
BBIJICTIUTH IOJIHBIN KBAaJpaT CyMMBI WU
Pa3HOCTH KBaJpaTHOIO BbIpaxkeHUs. MoryT
pelaTh KBaJpaTHbIE YPaBHEHUS, BbIICIIAS
IIOJIHBIM KBaJipaT CyMMbI UJIM PA3HOCTH.
HMmeroT npeacTaBlIeHue O JUCKPUMUHAHTE
KBaJpaTHOTO ypaBHEHUs, popMyiiax KOpHEH
KBaJpaTHOI'O ypaBHEHUs, 00 aJropuTme
pelleHus KBaIpaTHOI'O ypaBHEHUs. 3HAIOT
QJITOPUTM BBIUMCIIEHHUs KOPHEN KBaApaTHOTO
YpaBHEHHUS, UCIIOJIb3Ys IUCKPUMUHAHT. Y MEIOT
pelaTh IpOCTEMIINE KBaPATHBIE YPABHEHHUS C
napaMeTpamMy U POBOAUTh HCCIEI0BAaHUE
BCEX KOpHEHN KBaJpaTHOIO YPABHEHHUS C
napamerpoM. MmeroT npencrasnenue o
TeopeMe Bueta u 06 oO6paTHoii Teopeme Buera.
MoryT cocTaBisATh KBaJlpaTHbIE YpaBHEHHUSI 110
€ro KOPHSM, pacKJIaJbIBaTh HA MHOKUTENIN
KBaJpaTHbIN TpexwieH. FIMeroT npencraBiieHne
0 pallMOHAIbHBIX YPABHEHMSIX U O UX PELICHUH.
3HAIOT aJITOPUTM PEILIEHUs PAllMOHAIBHBIX
YPaBHEHUH. YMEIOT pellaTh paloHalIbHbIE
YpaBHEHHS, UCIIOJIB3YsI METOJ BBE/ICHUS HOBOM
nepeMeHHoil. MoryT cBOOOHO pemiaTh 3a1a4u
Ha YKca, BBIIEISAS OCHOBHBIE 3TaIlbl
MaTEMaTHYECKOT0 MOJIEIMPOBaHUS. 3HAIOT,
KaK pEIINTh CUCTEMY HEJTMHENHBIX YPaBHEHUN
METOJIOM CJIOXKEHHUS, TOACTaHOBKH, 3aMEHOM
MIEPEMEHHON. YMEIOT 110 YCIOBHIO 3a1a4u
COCTaBUTb CUCTEMY HEJIMHENHBIX YPABHEHUH,
PELINTH €€ U IPOBECTU MTPOBEPKY KOPHEM.
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7 [PaccemBaHHe JaHHBIX OcBauBaTh MOHATHUSA: AUCIIEPCUS U CTAHAAPTHOE 0
PaccerBaH#e YHCIOBBIX OTKJIOHEHHUE, HUCIOJIb30BAaTh 3TH
AQHHBIX M OTKIOHCHUS XApaKTEPUCTHKU I OIUCAHUS PACCEUBAHUS
Jlucriepcust 4ucCII0BOrO
JTAHHBIX.
MaccuBa. O6o3HaueHus u B 5
BIIBUIaTh THUIOTE3bl OO0 OTCYTCTBUM WM
hopmynel A yr
Cmandapmuoe omxionenue — |FATHIAH CBA3H MO TUAaTrPaMMaM PacCeHBAHH.
YUCT108020 Haﬁopa CTpOI/ITb AuarpaMmbl paCCCUBAHUA 11O
{uazpammel pacceusanus MMEIOIIMMCS TAHHBIM, B TOM YHCJIE C
MMOMOIIBIO KOMIIBIOTEPA
8 |[lepeBbst OcBauBaTh MOHATHS: JEpeBO Kak rpad Oe3 0
Ceoticmea depesbes LMKJIa, BUCSAYasl BepIlIMHA (JIUCT), BETBb JEpEBa,
JlepeBo ciryqaitHOTO IyTh B IepeBe, IUaMeTp JepeBa.
PKCIIEPUMEHTA .
M3yuaTh cBOiCTBa JepeBa: CYILIECTBOBAaHUE
BHCSIYEH BEpILUMHBI, E€IWHCTBEHHOCTbh IIYyTH
MEXIy JABYMsl BEpIIMHAMH, CBSI3b MEXIY
YHCIIOM BEPIIMH U YUCIOM pEOEp.
Perate 3a1a4n Ha TOMCK U IEPEYHUCIICHUE ITyTEH
B JE€pEBE, OMNPEACIICHUE YHCIIA BEPIIUH WIIU
pEGep B nepese, 00X01 GUHAPHOTO JepeBa, B TOM
YHUCIIE C IPUMEHEHHUEM MPABUIIa YMHOKEHHUS
9 MaremaTu4ecKkue BbInonHATE Onepanuu HaJ BbICKA3bIBAHUSIMMU: 1
PACCYXKIACHUS «», «In», «He». CTpOUTh BBICKA3bIBAHUS,
JIoTIHecKue COrO3BI «H» 1 OTpHIIaHHUS BBICKA3bIBAHHIA, [ETIOYKH
T .
YMO3aKJIFOUEeHUd Ha OCHOBE HCIIOJIb30BaHUA
OmpuyaHnue codicHbix
y MpaBu THKU.
ymeepatcoenull PaBiI 1o
10 (Omepauum Hajx ciay4aitHbiMu |[OCBanBaTh MOHSTHUA: B3aUMHO 0
COOBITUAMH [IPOTUBOMOJIOXKHBIE COOBITUS, ONEpallUU HaJ
Onpenenenue ciy4yaiHOro COOBITHAMH, OOBEIMHEHHE M IIEPECEUECHHE
coObITHsI. B3aumHO . . .
. coObITHH, nuarpamma Ounepa (Dunepa—
MIPOTUBOIIOJIOKHBIE CITyYalHbIE B 5
OORITHS €HHa), COBMECTHBIEC U HECOBMECTHBIE COOBITHUSI.
OGbeMHEHNE U [IePeceyeHIe M3yyaTh TEOpEeMBbI O BEPOSITHOCTH OOBEAMHEHUS
coObITHI. HecoBMecTHBIE IIBYX COOBITHIA (popmyms CJIOKEHUS
COOBITUS BEPOATHOCTEMN).
Dopmyna crodxcenus Pemats 3a71a4i, B TOM YHMCJIE TEKCTOBBIC 3a7aUH
gepoammnocmen Ha OIpe/ieJIeHHe BEPOATHOCTEeH 00BEAMHEHUS U
repecevdeHus] COOBITHII C TIOMOIIBI0 YHCIOBOM
npsiMoi,  auarpamm  OJiinepa,  (GopMyIbl
CJI0’KEHUS BEPOSTHOCTEM.
11 |VcioBHasi BEPOSATHOCTD M OcBauBaTh TMOHATUA: NPABWIO YMHOXKECHHS 0

He3aBUCHMBbIe COOBITUSA
'Y cnoBHAsI BEpOSITHOCTh U
[PABUIIO YMHOKEHUS
BEPOSATHOCTEHN

/lepeBo ciy4ailHOTO OIbITa
He3zaBucruMble cOOBITHS
06 owubke Jozapa Ilo

BEPOSITHOCTEM, yCIOBHAs BEPOSATHOCTb,
HE3aBUCHMBIE COOBITHS JIEPEBO CIIY4aiHOTO
OIIbITA.

N3yuath CBOMCTBa (ompenenenwus)
HE3aBUCUMBIX COOBITHH.

Pemarp  3amaum Ha  OmpejAclicHUEe W
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HCIIOJIb30BAaHUE HE3aBUCUMBIX COOBITHIA.
Pemrate 3a1a4u Ha IIOMCK BEPOSITHOCTEW, B TOM
4KMCIIE YCIOBHBIX, C HCIOJb30BaHUEM JEpeBa

CHy‘IﬂﬁHOFO OIIbITa

12 | IloBTOpPEHME KoHnTponbHas paboTa B paMKax MpOMEKyTOTHOM 11
(3 yaca — BepoOSAITHOCTD H aTTeCTalu
CTATHCTHKA)
Bcero: 136 9
OcHoBHbIe BU/bI y4eOHOH 1eATeJIbHOCTH Koa- | K/P
Tema y4yaluxcs BO
Ne (yuammecs OyayT...) 4acoB
9 knace
1 | HosTopenne Kkypca 8 kinacca [IoBTOpATH M3ydEHHOE, U BHICTPAUBATh CHCTEMY 5
IToBTOpEHUE: IPENCTABIECHUE |3pamHuiL.
AAHHBIX, OMMCATCNBHA Pemiath 3a1a4u Ha NpeaCTaBICHUE U ONMCAHUE
CTaTUCTUKA
JTAHHBIX.
[loBTOpeHue: omnepauuud Hajy .
Pemiate 3amaun Ha HaXOXAEHUE BEPOATHOCTEH
COOBITUSIMM,  HE3aBHUCHMOCTH, _
. 00BEAMHEHUS U TIEpPEeceYeHUs] COOBITHII, B TOM
COOBITUI
YKClie  HE3aBUCHMBIX, C  HCIOJIb30BaHUEM
[ToBTOpEHME:! AJIEMEHTH] .
rpadguyecKkux  MpPEeACTaBIEHUH U epeBa
KOMOMHATOPHKH pag . bes Aep
CIIy4aiflHOT'O OTIbITA.
[ToBTOpEHME: PIEMEHTHI .
TEOPHH MHOKECTB Pemiate 3a1aun Ha iepevnciIeHre KOM6\I’/IHaI_[I/II/I
(4ncia nepecTaHoBOK, YMCIIa COUETAaHU), Ha
HaXO0XKJICHUE BEPOSITHOCTEN COOBITHI ¢
MPUMEHEHHEM KOMOMHATOPUKH, B TOM YHCJIE C
KCIIOIb30BaHUEM TpeyronbHuka [lackans
2 | HepaBeHcTBa YMeroT nokas3pIBaTh YMCIa Pa3HOTO 3HAKa HA 21 1

[TonoxurenpHbIe Yncna,
OTpULATCIIBHBIC YUCIIA,
KOOpJAuHaTHad mpsamas,
KOOpJAMHATa TOYKHU.
UucnoBoe HEPABEHCTBO,
CBOMCTBA YMCIIOBBIX
HEPaBEHCTB, HEPABEHCTBA
OJINHAKOBOT'O CMBICIIA,
HEpaBeHCTBa
MIPOTUBOIOJIOKHOTO CMBICTIA,
cpenHee apuMeTHIECKOE,
CpeHEE TeOMETPUUECKOE,
HepaBeHcTBO Komu.
Teopembl 0 CIIOKEHUH 1
YMHO>XCHUU HCPABCHCTB,
HEPaBEHCTBA OJIMHAKOBOI'O
3Haka. CTporue HepaBEHCTBA,

HECTPOTHE HEPABEHCTBA.

YHUCJIOBOM IIPSAMOM, CPAaBHUBATH
ITOJIOKUTENBHBIE U OTPULIATEIIBHBIE YHCIIA C
HyJIEM. YMEIOT CpPaBHUBATh OTPULATEIIbHBIE
YHUCIIa MEXy COOO0# C TTOMOIITBIO0 YUCIIOBOU
IpsAMOM. MOT'yT BBIIIOJIHATE ACUCTBUSA C

YU CJIOBBIMH HEPABEHCTBAMU; JOKA3bIBATH
CIIPABEJIMBOCTh YMCIIOBBIX HEPABEHCTB IIPU
JOOBIX 3HAUEHUSX MEPEMEHHBIX. 3HAIOT, KaK
BBITIOJIHUTDH CJIO’KEHUE HEPABEHCTB, 10KA3aTh
HEPaBEHCTBO, €CJIM 3aJaHbl yCIOBHs. MoryT
HaiTu HanOoJbIllee U HAUMEHbIIIee [eJI0e
YUCJI0, YIOBIETBOPSIONIEE HEPABEHCTB. 3HAIOT,
KaK BBIIVIAJAT JIMHEWHBIE HepaBeHCTBA. MoryT
3aIlACcaTh B BUJEC HEPABEHCTBA MATEMATHYECKUE
YTBEpKIEeHH. MOryT pemarb CUCTEMBI
JIMHEWHBIX HEpaBEHCTB. MMmeroT
IIPEACTABJICHUE O 3aIIMCH PELIECHUs CUCTEM

JIMHEMHBIX YPAaBHEHUW YU CITIOBBIMU
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JIuHeitHOe HEPaBEHCTBO C
OJIHMM HEU3BECTHBIM, JIEBas
U MpaBas 4acTU HEPABEHCTBA,
YJICH HEPAaBEHCTBA, pELICHUE
HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX HEPABEHCTB,
Y4aCcTHOE U 0011ee peleHHs
CUCTEMBI HEPABEHCTB,
nepeceyeHue u 00beIMHEHNE
MHOXECTB, JBOMHOE
HEPABEHCTBO, YNCJIOBbIE
IIPOMEKYTKH, YUCIIOBOU
OTPE30K, IIOJYHHTEPBAJL,
nHTepBai. PaccrosHue
MEXy TOUKaMH
KOOPIHMHATHOMU IIPSIMOH,
IIPOTUBOIOJIOKHBIE TOUKH,
IIPOTUBOIOJIOKHBIC YUCIIA,
L[eJIbI€ YNCIIA, PALlMOHAJIBHBIE
YHUCIIa, MOAYJIb YHCIIA.

IIPOMEXYTKAMH. Y MEIOT pelIaTh CUCTEMBI
JIMHENHBIX HEPABEHCTB, 3allMChIBATh BCE
pEILIEHNs] HEPABEHCTBA JBOMHBIM
HEPAaBEHCTBOM. 3HAIOT, KaK HalTU BCE 1IEJIbIE
YHCIIa, SBISIOIINAECS PEIIEHUSIMU CUCTEMBbI
HEPABEHCTB. Y MEIOT HAXOAUTh MOAYIIb
JAHHOTO YHCJIA, IIPOTUBOIIOJIOKHOE YHUCIIO K
JTAHHOMY YHUCIY, peuiaTh IIPUMEPSI C
MOJZYJIBHBIMH BeJIMYMHaMHU. MoOryT pemars
MOJ1yJIbHBIE YPAaBHEHMSI, HEPABEHCTBA U
BBIUHCJIATH IPUMEPBI Ha BCE JEHCTBUS C
MOJYJISIMH.

DJIeMEHThI OcBauBaTh MOHATHSA: KOMOMHATOPHOE MPaBUIIO 0
KOMOMHATOPHKH YMHOYKEHMS, YIOPSAJOYEHHAss I1apa, TpoOWKa
Kombunaroproe 0OBEKTOB, MEPeCcTaHOBKa, (haKTOpHal 4YHCIIa,
MPABUIIO0 YMHOKEHHS .
TTepectanoBi, COYeTaHWE, 4YHCIO COYETAHWU, TPEYroOJIbHHUK
dakTopuai 11ackans.
YHCIIO COYCTAHMIA. Pemars 3a1a44 Ha [IEPEYHCIIEHHE
Tpeyronbuuk [lackans YIIOPSIIOUEHHBIX Map, TPOEK, IepedrcIeHne
MEpPEeCTAaHOBOK M COYETAaHMH  HIIEMEHTOB
[PA3TUYHBIX MHOXKECTB.
Pemarp 3amaun  Ha TNpPUMEHEHHE  dYHCIa
coueTaHu B anrebpe (cokpaménnoe
yMHOkeHue, ouHoM HproTOoHA).
Pemrate, npuMeHsisi KOMOMHATOPUKY, 3a7add Ha
BEIUMCIICHHE BEPOSTHOCTEH, B TOM YHCIE C
MOMOILBIO  AJIEKTPOHHBIX ~ TaOMUI] B  XOJe
MPaKTUIECKON PabOThHI
I'eomeTpuueckasn OcBauBath MOHATHE reoMeTPHUECKON 1
BE€POATHOCTD BEPOSITHOCTH.

Br16op Touku u3
¢burypsl Ha MIOCKOCTU
Buvibop mouku u3
ompe3sKka u oyau
OKPYIHCHOCIU

Pemiath 3a1aun Ha HAXOXKJIEHUE BEPOSITHOCTEN B
OTIBITAX, TPEICTAaBUMBIX KaK BBIOOpP TOYEK U3
MHOTOYTOJIbHHUKA, Kpyra, OTpe3Ka WIh OYyrd

OKPY>KHOCTH, YHUCJIOBOT'O ITPOMEIKYTKA
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KBagpartuunasa pyHKkuus
KBagparuunas GpyHKIus,
HYJIHM KBaJIpaTU4YHOM
byHKIIH, KO3)PUITUEHTHI
KBaJpaTUYHON PyHKIIMH.
®ynkuus y = x2, rpaduk
ynkmun y = x?,
rpadu4eckoe pereHue
yYpaBHEHHUSL.

[Tapabomna, BepnHa
napaboIIbl, OCb CHMMETPHUH
napabosnbl, yHKIUA Y = ax
rpaduk QyHKIMH Y = ax?.
dyuxius y = ax? + 6x +
KBaJ[paTU4Has (PyHKLHS,
rpaduK KBaJpaTUIHON
GbyHKIUH, OCh TapaboIIbL,
(dhopMyIa abCcIHCChI
napaboJibl, HalpaBJIeHUE
BETOK I1apadoJIbl, AITOPUTM
MOCTPOEHHMSI 1apaboIIbl y =
ax® +ex + c.

KBanpatHoe ypaBHeHHeE,
HECKOJIBKO CITIOCOOOB
rpauuecKoro pereHus
ypaBHEHHUS

2

HmeroT npeacTaBieHne O CTENEHU C
OTPHUILIATEIILHBIM MTOKa3aTelIeM, CTEIIEHHU C
HYJIEBBIM MOKa3aTeseM. Y MEIOT 3alHiChIBaTh
YKCJIO B CTAHJAPTHOM BHJIE, U3BJIEKATh KOPEHb
n- oi creneHu. Moryt npuMeHATh CBOMCTBA
CTEINEHHU C PAllMOHAJILHBIM MTOKa3aTelIeM Mpu
MIPOBEJICHUH BBIYUCIICHUN. YMEIOT peliaTh
WppalroHaIbHbIE YpaBHEeHUs. Bo3BoasT B
MOJIOKUTEIBHYIO U OTPUIATENIbHYIO CTEIIEHb
YHICJIOBbIC HEPABEHCTBA. Borruucisio
norapudmbl yncia.

32

HcnbiTanusa bepuyaim
VYcenex u Heynaya.
WcnbrTanus 10 neporo
ycmnexa

Cepus ucnpITaHUN
bepnymm

Yucno ycrnexos B
UCIbITaHUsAX bepHymmn
Beposmnocmu codvimuii 6
ucnoimanusax bepuynnu

OcBauBaTh MOHATHS: UCIIBITAHUE, JIIEMEHTApPHOE
coObITHE B UCHBITAaHUMU (ycleX U HeyAaya),
cepusl HUCHBITAHWM, HACTYIUIEHUE IIEPBOrO
ycriexa (Heyiaun), cepusi uctbITaHuil bepHyiu.
Pemrats 3am1aun Ha HaXOXICHUE BEPOATHOCTEU
COOBITUII B cepUM MCIBITAaHUM J0 MEepBOro
lycriexa, B TOM YHucClie ¢ IpUMEeHEeHHeM (HopMyIIbl
CYMMBbI T€OMETPUUYECKON ITPOTPECCUMN.

Pemate 3amaun Ha HaXOXKJECHHE BEPOSTHOCTEU
PIIEMEHTApHBIX COOBITUII B CEpUU HUCHBITAHUIN
bepHymin, Ha HAaxO0XJIEHHE BEPOATHOCTU
ONPEACIEHHOTO  YHCIIA
vcIbITaHui bepHyun.
M3yuaTh B X0J€ NPAaKTUUYECKOH paboOThl, B TOM
Yuciae C TOMOIIBI0 HU(MPOBBIX PECYPCOB,
CBOMCTBA BEPOSITHOCTH B CEPUH UCTIBITAHUN

bepnymu

YCIICXOB B  CCpHUU
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CayuaiiHble BeJIMYMHbBI
[Tpumepsl cnydaitHbIX
BeNM4UH. Pacnpedenenue
8eposmHocmetl CyyauHou
8eUYUHDL
Mamemamuueckoe
odicuOamHUe CIYHAlHOU
8eUYUHDL

Hucnepcus u
cmanoapmuoe
OMKJIOHEeHUe
Mamemamuueckoe
odrcudaHue, Oucnepcus
yucna ycnexoe u
yacmomel ycnexa 6 cepuu
ucnvimanuti bepuynnu
3axon 6onvuux yucen u
€20 npumeHeHue

OcBOUTH IIOHATHA: CJIy‘-I&fIHEUI BCJINYHHA,

3HAUYCHUE CIIy4aiiHOM BEJINYVHBI,
[pacrpeiesIeHre BEPOSITHOCTEN.

M3y4ath 1 00CyX1aTh MPUMEPHI TUCKPETHBIX U
HEMPEepBhIBHBIX CIy4YailHBIX BETUYHMH (POCT, BEC
Yel0OBEKa, YHWCJICHHOCTh HAaCEeJleHMs], ApYyrue
M3MEHYUBBIE BEJIMUMHBI, paCCMaTPUBAIOIIKECS B
Kypce CTaTUCTHKH), MOJEIbHBIX CIy4yalHBIX
BEJIMYHH, CBSI3aHHBIX CO CIIy4alHBIMH ONBITAMHU
(OpocaHue MOHETBI, WIrPaTbHOW KOCTH, CO
CIIy4aiiHbIM BBIOOPOM H T. I1.).
OcBauBaTh MIOHSTHS: MaTeMaTHUYeCcKoe
OKUJaHWEe  CIy4yallHOM  BENWYHMHBI  KakK
TEOPEeTUYEeCKOe CpeaHee 3HAueHUe, TUCTepCHus
CIIy4aiiHOM BENWYHMHBI KaK aHaJOT JAUCIIEPCHH
YHCIIOBOTO Habopa.

Pemars 3a/1a4u Ha BBIUHCIICHHE
MaTEMaTUYECKOro0 OXUIaHUs M JUCHEPCUU
JUCKPETHOM  CIy4yallHOM  BEIWYMHBI 110
3aJlaHHOMY pacpeesIeHHI0, B TOM YUCIIE 3aj1a4,
CBSI3aHHBIX CO CTPaXOBAaHUEM U JIOTEPESIMHU.
3HAKOMUTBCS C MATEMATUYECKUM 0)KHJIAHUEM U
UCIIepCUEell HEKOTOPBIX PaclpeleieHU, B TOM
YKMCIIE PACHpPENENICHNs CIIy4aliHON BEJINYMHbI
«YUCJIO  YCIIEXOB» B  CEpUU  HUCHBITAHUHN
bepHymn.

M3y4yath 4acToTy COOBITHSI B HOBTOPSIOLIMXCS
CIIy4alHBIX OIBITAX KAK CIIy4alHYIO BEJIUYHHY.
3HAKOMHUTBCS C 3aKOHOM OOJibIIMX 4YHcen (B
(hopme bepuynnn): mpu 60IBIIOM YHCIIE OITBITOB
YacToTa COOBITHS OJIM3Ka K €0 BEPOSITHOCTH.
Pemarp 3a7aun Ha U3MEPEHUE BEPOSITHOCTEHN C
[TOMOLUIBIO YACTOT.

OOCyXnaTh pojb 3aKoHa OONBIIMX YHCENT B
00OCHOBAaHHMH YaCTOTHOTO METOAAa H3MEpPEHUS
BEPOSTHOCTEM.

OOcyxnaTh 3aKOH  OOJNBIIUX  YHCET  Kak
[IPOSIBJICHUE CTATUCTUYECKOW YCTOMYMBOCTH B
WM3MEHYMBBIX SBJICHHUAX, POJIb 3aKOHA OOJIBIIMX

YUCCII B IPUPOJAC U B JKU3HU YCIIOBCKA
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JJIeMeHThI IPUKJIATHON
MaTeMaTHKH

[TpuBOAUTE IPUMEPHI: MATEMAaTHYECKHUX
MOJIeJIeH pealIbHBIX CUTYallUi; TPUKIIATHBIX
3a/1a4; TPUOIMIKEHHBIX BEJIMYUH;
UCIIOJIb30BaHUsI KOMOMHATOPHBIX MTPABHII
CYMMBI U TIPOU3BEICHUS; CITy4YaliHBIX COOBITHH,
BKJIFOYAs IOCTOBEPHBIC U HEBO3MOKHbIE
COOBITHS; OIIBITOB C PABHOBEPOSTHBIMH
MCXO0JIaMH; IPEJICTABICHUS CTATUCTUYECKUX
JIAHHBIX B BUJE TaOJIHI, TUarpamMmm, rpad)uKoB;
MCII0JIb30BaHUSI BEPOSTHOCTHBIX CBOMCTB
OKPY’KaIOIIKX sSBJICHUH. DOPpMYITUPOBATH:
onpeieNeHus: a0COIIOTHOM MOrPEIIHOCTH,
OTHOCHUTEIIbHON MOTPEITHOCTH, TOCTOBEPHOTO
COOBITHS, HEBO3MO>KHOI'O COOBITHS,
KJIACCUYECKOE OTpe/ICIICHUE BEPOSITHOCTH;
npaBujia: KOMOMHATOPHOE TIPABUIIO CYMMBI,
KOMOWHATOPHOE MPaBUJIO MPOU3BEICHHUS.
OnuChIBaTh ATANBI PEIICHUS MPUKIIATHON
3agaun. [1osicCHATH 1 3anuchIBaTh GopMyITy
CJIOXHBIX MPOIICHTOB. [IpOBOIUTE MPOIICHTHBIE
pacy€Thl C UCIIOJIB30BAHUEM CIIOKHBIX
poreHToB. HaXoauTh TOUHOCTH MIPUOIIKCHUS
1o TabuIe NpUOIMKEHHBIX 3HAYCHHUH
BeNMYUHBI. VCcrioap30BaTh pa3nuyHbie POpPMbI
3anucy NpUOIMKEHHOTO 3HAUYEHHU S BEJTHUMHBI.
OueHuBaTh NpUOIMKEHHOE 3HAUCHHE
BeJIMYUHBL. [IpOBOAUTH OMBITHI CO CITYYaHBIMU
ucxonamu. [TosSICHATH U 3aMUCHIBaTh POPMYITY
HAXO0XJICHUS YaCTOTHI CIIY4allHOTO COOBITHSI.
OnuceiBaTh CTATUCTUYECKYIO OIEHKY
BEPOATHOCTH Cy4aitHoro coObITus. HaxomuTh
BEPOSITHOCTH CIIY4aitHOTO COOBITHS B OTIBITAX C
pPaBHOBEPOSATHBIMU UcX0oAaMu. OMUCHIBATD
9Tanbl CTATUCTHYECKOTO UCCIIEOBAHU.
OdopmisaTs HHGOPMAIUIO B BUIE TaOIUIl U
nuarpamm. M3Biekats HHPOpMAIIIIO U3
Ta0JmI ¥ quarpamm. HaxomuTs ¥ MPUBOIUTH
MIPUMEPHI UCTIOJIb30BAHUS CTATHCTUYECKUX
XapaKTEPUCTHUK COBOKYITHOCTH JTAHHBIX:
cpenHee 3HaUYeHUe, MOJia, pa3Max, MeJuaHa
BBIOOPKH.

21

48




9 | Yucaoseie [TpuMeHsITh UHIEKCHBIE 0003HAYCHMUS, 21 1
MOCJIe/10BAaTeJIbHOCTH CTPOUTH peyeBbIe BHICKA3BIBAHUS C
YHucnosas HCIIOJIb30BAaHUEM TEPMUHOJIOTUH, CBA3aHHOM C
NOCJICA0BATCIIBHOCTb. MMOHATUEM ITOCIEA0BATEIBHOCTH. BhIUUCIATH
Apubpmernueckas u YJICHBI ITOC/IEIOBATCILHOCTEH, 3aJaHHBIX
TCOMETPUHCCKA IPOTPECCUH. | hopmyII0li 72 — TO YIIEHA WM PEKYPPEHTHOM
Dopmyiibl cyMMbL 1 ICPBLIX | hopmymoit. PaciosHaBaTh apudMeTHYECKYIO U
ICHOB apH(bMeuTquCKOH 1 reOMETPUUYECKYIO IIPOTPECCUH MPHU PA3HBIX
TCOMCTPHHCCKOM 0ax 3agaHus. BeIBOAUTH Ha OCHOBE
nporpeccuii. beckoneuHo crioco .
yGbIBAIONAs FeOMETpHUECKAs JI0Ka3aTeNbHbBIX PacCyXIeHUN qv)opMynH
nporpecens. TonsTre oO1ero wiexna a})I/I(bMeTI/I‘-IeC}(OI/I u
HCIIOBO r€OMETPUUECKOM IPOTPECCU, CyMMBI IEPBBIX 71
II0CIIeTOBATENBHOCTH. YJIEHOB 3TUX MPOTPECCHIA; peIlaTh 334U C
3ananne UCIIOJIb30BaHUEM 3TUX HOPMYIL.
MIOCJIEI0BATEIBHOCTH
peKyppeHTHOMI (hopMyIIoit 1
dbopmyIoi N-To uieHa.
®opmyIbl N-To YiieHa
apu(METHIECKON 1
reOMEeTPUUYECKOM
IIPOTPECCUM, CYMMBI ITIEPBBIX
n-X YJICHOB.
10 | IosTopenue kypca anredpsr  [KoHTpoJIbHASE pabOTa B paMKax MPOMEKYTOYHOH | 15 1
7-9 ki aTTecTaluH
Bcero: 136 8
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5. Onucanue y4eOHO-METOANYECKOT0 M MATEPUATIBLHO-TEXHUYECKOT0
o0ecneueHnsi 00pa3oBaTeJILHOIO NMpoIecca

1. Memoouueckue u yueonvie nocoous

7 xJjacc

1. Anrebpa. 7 ki1.: yae0.u1st oopazosart. yupexaenuii / FO.M.Komsrun u np. — M.
[Tpocsemenue, 2016

2. Anrebpa. JIunaktudeckue matepuansl. 7 kiacc / JI.W. 3pasuy, JI.B. Ky3nenoga, C.b.
Cysoposa. — 17-e uznanue. - M.: IIpocsemienue, 2012

3. Anrebpa. JIunaktudeckue matepuainsl. 7 kiace / M.B. TkaueBa, E.H. ®egoposa, M.1.
Ta6ynun - M.: IIpocsemenue, 2010

4, 3uB b.I', lonpnu B.A. Jlugaktuueckre MaTepuaisl 1Mo anredpe s 7 kinacca. — 6-¢
u3n., crepeoruntoe. — CI10.: «YePo-na-Hesey, 2009

5. EpmoBa A.II., T'ono6opoasko B.B., Epmosa A.C. CamocTosiTeNbHBIE U KOHTPOJIbHBIC
paboTsI 1o anredpe u reomeTpun i 7 kinacca. — M.: Mekca, 2008

6. Anre6pa. 7 knacc. [Ipaktukym. ['otoB.x ['A: [yue6HOe mocobue] / Kpaiinesa JI.b. —
Mocksa: UnTemnext-Lientp, 2013

1. KO.M. Konsarun, M.B. TkaueBa, E.H. ®egoposa, M.U. [llabynun. Anre6pa. Pabouas

TeTpaab. 7kiacc. [Tocobue mmst ygammxcs o01meo0pa3oBaTeIbHBIX YUPEKACHUH B IBYX YACTSX.
Yacts 1. - M.: IIpocBemenue, 2010

8. HO.M. Konsirun, M.B. TkaueBa, E.H. ®enoposa, M.U. llabynun. Anre6pa. Pabouas
TeTpaab. 7kiacc. [TocoOue mist ydammxcs 00meo0pa3oBaTeIbHbIX YUPEKJICHUH B IBYX YACTSX.
Yacts 2. - M.: [Ipocseienue, 2010

9. DNeMeHTHI CTATUCTUKU U BEPOSTHOCTHU: yueOHOe ocodue yuist 7-9 kiaccos
obmieoOpazoBarenbHBIX yupexaennii. M.B. TkaueBa. M npocemienue 2007

8 xiacc

1. Mep3znsak A.I'. Marematuka: nporpammsl: 5 — 9 knaccel / A.I'. Mepainsik, B.b.Ilononckuid,
M.C. Sxup, E.B.bynko. — M: Benrtana rpad, 2013.

2. Mep3msik A.I'. Anrebpa: 8 kiacc: y9eOHUK TSl y9Iamuxcst 001meo0pa3oBaTelbHBIX OpraHn3a-
it / A.I.Mep3mnsik, B.B. TTonouckuii, M.C. SIkup — M: Benrana-I'pad, 2018 r.

3. Mepsmsix A.I'. AnreGpa: qunakTH4ecKue MaTepHuaibl: 8 Kiace: mocoOue s yJanuxcs 00-
meoOpazoBarenbHbIX opranu3anuii / A.I'. Mep3ansik, B.b.ITononckuit, E.M. PabunoBuY u nip.
— M: Benrana-I'pad, 2016.

4. byuko E.B. Anre6pa: 8 knacc: meroanueckoe nmocodbue / E.B. Bytiko, A.I'. Mep3nsk,
B.b.ITonouckuit, M.C. SIxkup — M: Benrana-I"pad, 2016.

5. Aurebpa. 7 — 8 knaccsl. TemaTuueckuil TpeHaxkep. BxoaHast tuarnoctuka, UToropas pabora:
yaebno-meroanueckoe nocodwue / [lox pen. @.®. JIvicenko, C.1O. Kynabyxosa. — PocToB-Ha-
Hony: Jlerun, 2014. — (IIpomexxyTouHast aTTecTaius)

9knacc

1. E.B. bymko, A. I'. Mep3smsik, B. b. [Tonouckwuii, M. C. Sxup./ ®I'OC. Anroputm ycrie-
xa. Maremaruka 9 knacc. Meroaudeckoe nocooue. / Mocksa. M3narensckuii neHTp. «BenTa-
Ha-I'pagp». 2017.

2. Paboune nporpammel o Mmatematuke (5-11 ki.)/ABropsr: A.I'. Mep3insk, B.b. ITononckuii,
M.C. Sxup. Mocksa. U3natensckuii uentp. «Benrtana-I'pady». 2017.
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3. A.T. Mep3nsk, B. b. [lononckwuii, M. C. Sxup./ ®I'OC. Anroput™m ycnexa. MaremaTrka 9
kiacc. Yueonnk / MockBa. U3narenbckuii ieHTp. «Benrana-I'pady». 2017.

4. A.I'. Mepansk, B.b. [Tononckuii, M.C. Skup. /Maremaruka 9 knacc. lugaktuueckue mare-
puainbl./ Mocksa. M3natensckuii nenTp.«Benrtana-I'pady». 2017.

5. A.T. Mepsnsk, B.b. ITononckuit, M.C. Skup. /Maremaruka 9 kiacc. Paboune terpa-
./ Mocksa. MU3natenbckuii ieHTp. «BenTtana-I'pady». 2020.

6. Tectsl mo MaTemaTuke 9 kinacc xk yueoHuky A.I'. Mep3msik u ap./ T.M. Epuna./Mocksa. 13-
NaTeIbCcTBO «ODK3amMeH».2018.

7. Anre6pa u reometpus. CaMOCTOATEIbHBIE M KOHTPOJIbHBIE padoThl. 9 kiacc./ A.Il. Epmiosa
B.B. T'ono6opoasko, A.C. Epmios / Mocksa. M3narensctBo «Miekca».2018

2. Humepnem-pecypcot
e [Ipesenraruu B mporpamme PowerPoint( http://karmanform.ucoz.ru, http://nsportal.ru).
® DJIeKTPOHHBIC y4eOHbIe MOIYH (caiT www.fcior.edu.ru )

DIIeKTPOHHO-00pa30BaTEIbHBIE PECYPCHI:

7 KJyacc
Koo Ha3zeanue Pacnonoscenue
pecypca

Eor 7 01 Bo3sBenenune B CTEICHb MPOU3BEACHHUS http://fcior.edu.ru/
U CTCIICHH.

Eor_7_02 I'paduueckuii criocod pemeHus http://fcior.edu.ru/
CUCTEM JINHENHBIX YPaBHEHHUM.

Eor_7_03 3HAKOMCTBO C palliOHATLHBIMH http://fcior.edu.ru/
IpoOsiMH

Eor_7_04 KBagpat cymmbl http://fcior.edu.ru/

Eor_7_05 Komb6unaropssle 3a1auu

Eor 7 06 KopHuu ypaBHenus. Jlunelinbie http://fcior.edu.ru/
YpaBHEHHS.

Eor_7_07 Ky6 cymmbr http://fcior.edu.ru/

Eor_7_08 JIabopatopHas pabora - [TonsiTne http://fcior.edu.ru/
omHowieHa. CTaHAapTHBIIN BH/I.

Eor_7_09 JIabopatopHas pabora - BHecenue http://fcior.edu.ru/
MHOYUTEJIS TI0J1 3HaK KOpHs. BeiHeceHue
MHOYHUTEJIS] U3-T10]1 3HAKa KOPHSI.

Eor_7_10 JlaboparopHas pabota - Bo3Benenue B http://fcior.edu.ru/
CTETICHb MPOU3BEICHHS U CTETICHU. 2

5
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BAPUAHT.

Eor 7 11 JlaboparopHas pabota - Bo3senenue B http://fcior.edu.ru/
CTEICHDb MPOU3BEICHHUS U CTEIICHH.

Eor_7_12 JlabopatopHas pabora - 3aga4uu Ha http://fcior.edu.ru/
JBIKeHUe. Pemenue 3a1a4 ¢ NoMOIIbIO
JINHENHBIX YPABHEHUU.

Eor_7_13 JlaboparopHas pabota - 3agauu Ha http://fcior.edu.ru/
JIBHIKCHUE.

Eor_7_14 JlaboparopHas paboTta - 3a71auu Ha http://fcior.edu.ru/
npoIIeHTHI. Perienne 3a1au ¢ moMOIIbIO
JIMHEWHBIX YPaBHEHUM.

Eor_7_15 JlaGoparopnas padota - KBanpar http://fcior.edu.ru/
cymmbl. KBagpar pazHocTu.

Eor_7_16 JlabopatopHas pabora - PazHoctb http://fcior.edu.ru/
kBazpaToB. Cymma 1 pa3HOCTb KyOOB

Eor_7_17 JlabopatopHas pabora - Pemenue http://fcior.edu.ru/
3aJ1au ¢ TOMOIIBIO JINHEHHBIX YPaBHEHUH.

Eor_7_18 JIabopaTtopHas pabora - YMHOKEHHE http://fcior.edu.ru/
MHOTOYJICHa Ha OJJHOWICH. BbiHeceHue
00I11er0 MHOXKUTEJS 32 CKOOKH.

Eor_7_19 Jluneitnas gpynkuus. E€ rpaduk u http://fcior.edu.ru/
CBOMCTBA.

Eor 7 20 HaxoxaeHre KoopIMHaT nepeceueHust http://fcior.edu.ru/
rpadUKOB TUHEHHBIX QYHKIIMIA

Eor 7 21 [lonsATHE CTENEHH ¢ HATYPATBHBIM http://fcior.edu.ru/
nokasaresnem. Tabnuma creneHei.

Eor 7 22 [TocnenoBarenpHOE TPUMEHEHNE http://fcior.edu.ru/
(bopMyITBI pa3HOCTH KBAJAPaTOB.

Eor_7_23 [IpeoOpazoBanne parOHATBHBIX http://fcior.edu.ru/
BBIpaXEHUH 7 KJ1acc

Eor 7 24 PaznosxeHnre MHOTOYJICHA HA http://fcior.edu.ru/
MHOXHUTETH. CITOCOO TPYIIITUPOBKH

Eor 7 25 Pemrenue 3ama4 ¢ MOMOIIBIO http://fcior.edu.ru/

JINHEMHBIX YPABHEHUU.
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Eor 7 26 Pemienue crcreM JIMHEHHBIX http://fcior.edu.ru/

ypaBHeHU. MeTO1 TOACTaHOBKHU
Eor 7 27 YMHOKEHUE U ICTICHHE http://fcior.edu.ru/
anrebpanveckux apodeii. Bo3senenue
JpoOu B CTEIEHb. 7 Kiacc

Eor 7 28 YMHOXEHHE OJHOUICHOB. http://fcior.edu.ru/
CranpapTHbiil BUA ogHousieHa. Bo3senenue
OJIHOYICHA B HATYPAJIbHYIO CTCIICHb.

Eor_7_29 Yro Takoe ¢pynkuus. Cocoobt http://fcior.edu.ru/
3aaHus ) yHKITHI.

8 Kkmacc

Koo Has3zeanue Pacnonoscenue
pecypca

Eor 8 0 Kak anb - Xope3mu perain http://files.school-

1 KBajIpaTHbIC ypaBHeHus. Mcropuueckas collection.edu.ru/dlIrstore/5¢9a9b

CIIpaBKa. 61-b2d6-4be2-92bd-
6748a14b8c8a/M22D2.swf
Eor 8 0 KBanparnunas GpyHKIus http://fcior.edu.ru/
2
Eor 8 0 KBanpatuunas ¢ynxius. [Tapadona. http://fcior.edu.ru/

3 I'paduk u cBoiicTaa.

Eor_8 0 KBaznparHbie ypaBHEHUS B http://files.school-

4 JPEBHOCTH. 3a/1a4M HA COCTABIICHHE collection.edu.ru/dIrstore/988a2e
KBaJIpaTHBIX ypaBHEeHUi. J{is a9-a66f-fe7c-62f1-
JOMOJIHUTENBbHBIX 3aHATHMN. 29e7e6f39d30/00145619831024

613.htm
Eor_8 0 KBagpaTHbIil TpEXUIEH U €ro KOPHH. http://85.142.23.53/packag
5 Pa3zsoxeHue KBagpaTHOrO TPEXUICHA Ha es/cm/CADDCBDC-888F-
MHOHUTEIH. 376C-4F45-
479025D8EE67/0.0.0.0/A09 01
4 _k0l.oms
Eor_8 0 JlaGoparopHas pabota - BHecenue http://fcior.edu.ru/

6 MHOXKUTEJIS 1T0]] 3HAaK KOpHs. BriHeceHne
MHOYKHTEJIS U3-T10/] 3HAKa KOPHSI.

Eor 8 0 JlabopatopHas paboTta - Beigenenue http://fcior.edu.ru/

7 MOJIHOTO KBajJpara

Eor 8 0 JlaboparopHas padota - KBagpaTHbiii http://fcior.edu.ru/

KOPEHb U3 MPOU3BEACHUS, IpOoOU U
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CTCIICHU

Eor 8 0 JlabopatopHas paborta - Pemienue http://fcior.edu.ru/

9 KBaJIpaTHbIX HEPABEHCTB.

Eor 8 1 HenonHoe kBaapaTHOE ypaBHEHUE http://fcior.edu.ru/

0

Eor 8 1 [ToBTOpeHue Kypca anre6psl 3a 7 http://karmanform.ucoz.ru/

1 KJ1acc.

Eor 8 1 PasnoxeHne KBaApaTHOrO TpEXdiIcHa http://fcior.edu.ru/

2 HA MHOXUTEIN

Eor 8 1 Pemenne kBaipaTHBIX HEPABEHCTB. http://fcior.edu.ru/

3

Eor 8 1 Perenne kBaipaTHBIX ypaBHEHHH 110 http://85.142.23.53/packag

4 dopmyie. es/cm/FAD34423-6FB9-3F7C-
39B3-
9E256C77AB6A/0.0.0.0/A08 0
43_k01.oms

Eor 8 1 Perienne KBaapaTHBIX YPaBHEHHHN 110 http://85.142.23.53/packag

5 dopmyie. KBanparHeie ypaBHCHHS, es/cm/361A9BFF-62C4-BCE9-

coJiep kariue napamerp, HemsBectHoe nmoj | ODF2-
3HAKOM pajMKaja, MOIYJIb. D51404CB55A5/0.0.0.0/A08 0
43_k02.0ms

Eor_8_1 Pemenne kBapaTHBIX ypaBHEHHH 110 http://school-

6 dopmyie. TeopeTrueckuii ciai. collection.edu.ru/catalog/res/501
70cb2-c355-422b-bf7c-
5cd58b27ee9f/view/

Eor 8 1 Perrenne HepaBEHCTB U CHCTEM http://karmanform.ucoz.ru/

7 HEPaBEHCTB.

Eor 8 1 Penrenue HepaBeHCTB METOIOM http://fcior.edu.ru/

8 WUHTEPBAJIOB.

Eor 8 1 Cxema npeoOpa3oBaHUs BEIPAXKEHUH, http://fcior.edu.ru/

9 COZIepIKaIUX KBaJpaTHbIE KOPHH.

Eor 8 2 Teopema Buera. http://karmanform.ucoz.ru/

0

Eor 8 2 TpeHupoBOYHBIC 331aHUsI, C http://85.142.23.53/packag

1 [IOIIIar0BOI ITOMOILIBIO es/cm/73DFEEEO-7D06-5E14-
11DF-
6C94741743C0/0.0.0.0/A08_04
3_p01.oms

Eor 8 2 VpaBHeHus 4-0ii cTeneHH, http://school-

2 NPUBOJISIIUECS K KBaIPATHBIM collection.edu.ru/catalog/res/14a

81cf6-861f-49ad-a879-
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YpPaBHEHUSIM. aa239b5d6aa8/view/
Eor 8 2 YcTHBIE CTIOCOOBI peleHUs http://karmanform.ucoz.ru/
3 KBaJIpaTHbIX YPaBHEHUH.
Eor 8 2 Llenbie ypaBHEeHHS. Y paBHEHHH, http://fcior.edu.ru/
4 HPUBOJIMMBIC K KBAJIPATHBIM.
Eor 8 2 HToroBoe moBTOpEHHE Kypca http://karmanform.ucoz.ru/
5 anreOpsl 8 Kiacc
Eor 8 2 dynKIms y=x2 cBOiCTBa http://karmanform.ucoz.ru/
6
9 knacc
Koo Has3zeanue Pacnonoscenue
pecypca
Eor 9 01 AnrebpandecKkie ypaBHEHHSI http://fcior.edu.ru/
Eor 9 02 Bo3spacranue u yobiBaHHe QYHKIMN http://fcior.edu.ru/
Eor 9 03 I'NA. Pa3oop 3amaun Ne 14 http://fcior.edu.ru/
Eor_ 9 04 I'HUA. Pa36op 3amaun Ne 17 http://karmanform.uco
z.ru/
Eor 9 05 I'NA. Pa36op 3amaun Ne 18 http://karmanform.uco
z.ru/
Eor 9 06 I'NA. Pa3oop 3amauun Ne 13 http://karmanform.uco
z.ru/
Eor_9 07 Jenenue mHOTOWIEHOB. Teopema o 1einom http://fcior.edu.ru/
KOpHE MHOTOYJICHA.
Eor 9 08 HTorosoe moBTOpeHHE Kypca aareops 8 http://karmanform.uco
KJacc z.ru/
Eor_9 09 JlabopartopHas pabora — Apudmernueckas http://fcior.edu.ru/
MPOTPECCHSI.
Eor 9 10 JIabopartopHas pabora — Jlenenue http://fcior.edu.ru/
MHOT'O4JICHOB.
Eor 9 11 JlabopatopHnas pabora — Cymma N mepBbIxX http://fcior.edu.ru/
YJICHOB apu(METUICCKON MPOTPECCHH.
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Eor 9 12 Hymu ¢ynkumu. MaTepBabt http://fcior.edu.ru/
3HAKOMOCTOSIHCTBA.
Eor 9 13 Onpexnenenne apupmMeTUIECKOro KOpHSI. http://karmanform.uco
z.ru/
Eor 9 14 Onpenenenne apuGMeTHIECKOM http://fcior.edu.ru/
nporpeccuu. CBoiicTBa.
Eor 9 15 Perrenue cucteM ypaBHEHHI METOIOM http://fcior.edu.ru/
3aMCHBI.
Eor 9 16 Perienne cucreM ypaBHEHHUH. http://karmanform.uco
I'paduaeckuii cocoo. z.ru/
Eor 9 17 CreneHb ¢ palMoOHAILHBIM ITOKA3aTeNIeM. http://karmanform.uco
z.ru/
Eor 9 18 CymMa N IepBhIX YICHOB apU(PMETUICCKON http://fcior.edu.ru/
IPOTPECCHHU.
Eor 9 19 dopmyia n-ro wieHa apuPpMeTHIECKON http://fcior.edu.ru/
POrPeCcCcun
Eor 9 20 ®dynkiusa. O61acTh onpeeieHusl. http://fcior.edu.ru/
MHOK€eCTBO 3HaUYECHUI
Eor 9 21 YeTHOCTh ¥ HEYETHOCTh (DYHKIIUH. http://karmanform.uco
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